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(57) Abstract: An information recording medium comprises a substrate 
and an information layer arranged on the substrate. The information layer 
has a recording layer wherein a reversible phase change between the crys- 
talline phase and amorphous phase is caused by at least one of an optical 
means and an electrical means, and at least one crystal nucleus-forming 
layer which contains at least one element selected from Bi and Te and 
at least one element (Ml) selected from the group consisting of Sc, Y, 
La, Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, Yb and Lu. The crystal nu- 
cleus-forming layer is in contact with the recording layer. 
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> UK 1 1 ©J¥$te 1 0 5 0 Mm— 1150 u m©^fflf*IT:& -5 E 

n i mmwm iont &&s 0 z\<dm i mnwm ioia 

io , mmmi o 4(omt. mmm%m±-tz>m^t. yt^mm&m 

#g 10 1 tcte, flCfcfcTT i0 2> Zr0 2 , ZnO, Nb 2 0 5 , Ta 2 
0 5 , Si0 2 , Al 2 O a< Bi 2 O s< Cr 2 O 3 ^0MSffi^§i 
15 ttfi-V&Z. C-N, Ti-N, Zr-N, Nb-N. Ta-N 

, Si-N, G e — N > Cr-N, Al-N, Ge-S i-N, Ge- 

i Cf0Kfti, LaF 3 l©77ttlffil^:i:fcTt§ 1 £ 
fc, ±f3#»©fi^4S>£;BV*5C:£'bT?£<5. 0d*.fcr» ZnSiSiO 

20 2 t©g^iT^§zns-s i o 2 «, mimnfcmi o i©wtb 

TUCini^S. ZnS-Si0 2 tt, JB#r^2«< 

S&l ©t«#/i 1 0 1 ©MJ¥«, V h Ui'XS A#H£^ 
Wjt^J ^»J£, 197 1^, fg3#£#H8. ) \z&-3<tfrn\z£K) 
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%2mmwm 10211 m^m^mmiz^^xmimmtm ioit 

*§H&£j£JB 1 0 3 Sl ^iSltS 10 4 t0FIT4Col(Iil^K±t 

%mi*ifitb% a mzm^-^ifi. ffi&mtkf&m i o 3Kt, o. 3nm- 

5 3 nmiH&Tjt < <h & o T H § ojfgft^ffi ^ a 

ZCDfztf), ^2it#|l 0 2}t gB^ftHdfEUJI 1 0 4 itlT^o 

^<ht>#x.e>n§ 0 bfc^oT, w,2mmwm i o 2 ^©mt^ 
&z$mmm 1 0 4 tco^m^^^unx$>^>zt^m^v^ 0 m2m 

10 1 0 2 £fES£<Dimc^L&^!li £ tit, 

MAV-ejU-*? ti-A 1 0 ^M^bfe^fcm2M«#:jl 10 2 gB 
#^^LT|g||^£j&ji 1 0 3R^fB@®l 0 4 {'^AL-^V^fe^tc:^ 

m 1 0 3RIXIE&S 1 0 4©ia^^^o, •#m^'t4tg^^L<{ST 

15 t§^e»T$5„ £7c, ® 2 ilftl 1 0 2 ©TO^^gi^I 1 0 

3%.zsmmm 104 tmm^^ztit. mmmnmz>Bmr^-\±x 
i2ii#i 1 0 2 tra, n 1 t§s#:ji 101 hmmcD&vun&m 

20 Sti^iK, CriO^Cr 2 0 3 «t > ZriO^ 

Z r O^Mbt^ Cr 2 0 3 tZ r O 2 CDjg-a-^fc&o Tl^ -5 £ 

Cr 2 O 3 tt!2iIlO4i:0fff^^^tfe§. £fcZ 
r0 2 «> a93T?ttj^30«3Kl 2 7 0 0 °C£ft< > R-OWt{£®<D<W\$m& 
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1 0 4 £(D®m'&&W&-rZ>fctt>, Cr 2 O 3 -ZrO 2 4>OCr 2 O 3 0 
^Sfctl Omo 1 %K±*5il«»:W*b<, ^2ifi^Sl 
0 2T©5fe©iK£/h;*<#^)fc8£>6 Omo 1 %&TT*& % Z tfiW&V 

5 ^ (c r 2 o 3 ^<u^tyt&i^miii-r^mmz$>^ 0 > . c r 2 o 3 

-Z r 0 2 4>©C r 2 O,0«fct)ffSL^til4, 2 Omo 1 %^±5 
Omo 1 %J^TT^§„ 

^2Btm^jll 0 2i:lt' Cr, Z r, O © Ic S £, S i £*3tf# 
m&m^T%&<. ^©*Tfe, CriO^C r 2 O s £^/£U Zrt 

10 O^Z r0 2 «U S i LO&S i 0 2 ^MIT, S i O z tC r 2 
O s £ Z r 0 2 <h©I^fc^oT^§C(!:»tL^ 0 S i0 2 ^J 
IB^S 1 0 4 ©te&fc&ffiiif £3»*i&*ffi< » 
*iftiLttiBte«nfcfll«IB««Eflcl S i0 2 

-Cr 2 O 3 -ZrO 2 t0Si 0 2 0tfiii5mo 1 %K±T^§r 

15 £/W£L<, fBiil 0 4 t®fftt$I^t5fcfe4 Omo 1 ?^ 
TT^S^idW^bVi. S i0 2 -Cr 2 0 3 -Zr0 2 *©S i 0 2 © 
<^D$f i Omo 1 %U± 3 5.m o 1 %SXT^&Z> B S 

fc, ^»^fB^»#^^14fg^5i^-r-Sfei6, SiO 2 tCr 2 O 3 0§ 
^*©ftm, 9 5raol%£(TT$§utWJLK 

20 ^2iiftI10 2©lj|}t S£2^«#S 1 0 2T©^KiRK:«ko 

lnm-lOnmClI^^CtmK, 2nm~7nm©$£ 
IS 1*1 & Z> Z. £ fit «fc 0 0 S L- 

^t<t5itt, ^tt^o n 3 i^m-f*« 105 m i mmwm 
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i o i t^i©^©tf^fflH5^ tiift s. m2mmwmi 

0 2i|pjti, Cr, Zr, O &<$&ttn&m ^ Z> Z £ ifiK £ b < , t<D 
ttfcCrtO^Cr 2 0 3 £7£/&L, ZrtO^Zr 0 2 ^MLT> 
Cr 2 O s tZr O 2 0MCS:oTl^ £ <fc#W£ gg 3 mMfc 

5 1105 fciil 2 ilftl 1 0 2 cfc D WEiiS 10 4 <h ^^tt^^V^InJiC 
Cr 2 0 3 -Zr0 2 ^©Cr 2 O 3 ©^frStefg 2 3t«#Jg 1 

0 2©^tli;D#^2 Omo 1 %^±8 0 m o 1 ?^^Tl:S§:t^ 
£b^ ot fcD£?£L<te, 30mol %J^±7 0 m o 1 %J^TT$>^ 0 

^3il#Il 0 5CH ^2|fl|#Sl 0 2tmm, C r, Z r, 
10 0©it$6tS imM^ffi^T^^<« ^nfcCriO^ 
Cr 2 O s ^MU ZriO^Zr0 2 MU SitO^SiO, 
^IfilL.T, S i0 2 iCr 2 0 3 tZ r O 2 <DU^^}\Z^-d T^Z> Z £tf 
£f £L^„ S iO 2 -Cr 2 O 3 -ZrO 2 *0S i 0 2 ©^«te, IB® 
1104 <h©^3*'l4£?i^T£fc£>fg2M«#Ji 1 0 2GD^tl£D4>& 
15 ^3 5mol %^Tt$5C<h^tl^ 0 i:D$ftL<«, 5 m o 1 % 

£7c£k Si0 2 £Cr 2 0 3 ©^^T*CD?Ptt 9 5 mo 1 %«TtS§ £ 

^3^1^11 0 5©lf 2nm~7 5nm©iB^TS5Ct 
20 ^$f*L<, 2 nm~4 0 n m<£>$Sffl 3 Z£tf& t>£?£ 

3^m#s 105 <Dmm&z(Dm.mftTm&z tiz^-^x, ibus 1 o 
mwm 1 0 6^@2a$nTi/^ 0 ^ m4 mmwm 1 o 6 ^ 

25 Jg 1 1 0 1 £mffii<D%k(Dttm%m^Z> Ztrfr*^, ZnSiS 

1 0 2 £(Dn^%Q-Z&%> Z nS-S i0 2 (i B4MH#S 10 6 tbl 
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o 

f£4 10 6 ©JUff te, 2 nm~ 7 5 n m©$g|S f*gT& 5 £ <h 

5 ^ff$t<, -2nm~4 0 nm©teBBrtT&5££#*ck?)$?£LV>„ $ 

4T^£Lfc#ft£^Mi$fc^#tJf l o 8ii;tt^tSc:t^t5 0 

&jg i o 4 (Dif&ikikm*m® z>tz®(Dm-t: & % « m^m^mm 103© 

10 *mfcfc,B i feL<«TeJ:DI«n§M<<i:fe-o<D%$tMl(fi 
MlfiSc, Y, La, Ce, Pr, Nd, S m, Gd, Tb, D 
y, Ho, Er, Y b u & £>MV£tl : &{}>73i < iz fe — ~D(D7tiM) £ 

1 ©^^jt^lB&5 0 : 5 i (Ml) IStZST e tM 1 ©jg-^it 

15 W5 0 : 5 0T^5Te (Ml) < £ fefima*— #£-g-£f CI t 

tffrSLV*. Bi (Ml) fm^l 5 0 0t£(±, Te (Ml) «g$ 
^noOtKlilW^ns.tt, BiGd, BiTb, B 
i D y , B i Y\ts 0 0 0 X:£K±£M^ d 2 7€%k<DfiimiZ 

20 1 0 3©lftj6#iflK»«5fe£tt#.&#-T?, £^ft^#t£©«#^*_tt 
tefct>«tlfc*?RIB«i«#:i3&J#6n*. SL.Bi (MDRtfTe 
(Ml) te, ^^M©^ H H e ti5g^^t-^o Mi«GeTe 
— S b 2 T e 8 <t^**fc£©g£g©i|giiJ*££^?-5flB«* 1 0 4 

ft§n,i££/&jf 103 tmmm 104 tooisgafliig^i^i; 

i^-r<, tmm 1 0 4T©^a^s^ffiit$ns. unit®, m^m 
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*7t, *£ii®E£j5£JS 10 3ft BiTe (Ml) 2 , B i 2 T e (Ml 
) MB iTe 2 (Ml) a>5»tofn*^fc:< £*> — O&'&AiTf'bJ;^ 

5 ^Jttfcj&S&JfTT. *SH&£j&Jl 10 3 ^BBAJi 10 4 tOMTgit 

10 0. 3nm~3nm©li^T*§ut*W$l / <, 0. 5nm~2n 
mOili^tfeSJl^^U D£F3;L'V> e ^SI^Il 0 3^g 

15 <h©ra^pj^w^ffi^^^®c-r#^tT^^$nTi'^ 0 fB^s i o 

4M W^.«GetM2tTe (fib, M 2 S b 23:£KB i £ Slfcfn 
&4>&< £ fe — -D<D7Um o ) © 3 7C^^^tf^^T^^T^^c jM£#J 
ICte, fB^JH0 4M Ge a (M2) b T e J + ,T^SnS#^T?M 

20 i£T/^&^2^a^5 0 (Dmffi&mrcTZ t&m&V < , 4 ^ a ^ 2 

BBM 10 4(1 SU£5fc (Ge - (M3) ) a (M2) b Te 3 
25 +a (fcfcL, M 3 ttS nMP bA^l«n5^fe< t. fe — o©tc^ 0 
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J&LfcTuStM 3 *g||fc#g£|S]±£ 1*3 fB^S 10 4 (DmmifiW 

^Ktt4^a^23) , _g.O 2 ^ b ^ 4 («fc D i; V tttt 2 ^ b ^ 
5 3) T^o^idWSt^o 

Sfc, G«I1 0 4te, (Ge a (M2) b Te 3 + a ) 100 -c (M 

4) c (fcfcU M4ttS i, Ti> V, C r , Mn, F e , Co, N 
i, Cu, Se, Zr, Nb, Mo, Ru, Rh, Pd> Ag, In, 
S n, Ta, W, O s , I r , P t 7kZ$Aufr it frl <5 £j> & < — 
10 o©7n* 0 ) 7f3ESn5*f»T?MSnTUTfe<k^. Mn 
£*lfc7G*M4**ia»Ji 1 0 4©Mj^R^»ft-ffcafle*±#$-&5fc8& 

, ib»«i o 4©«fce95SStt*«iRi±*r5- o< c 

^2 OT^SCt^WSK, 2^c^l 0t$§CidU0^*L^ 
. fcfc, 2 ^ a ^ 5 0 t)0*b< fc£4^ 2 3) , lo2^b^ 
15 4 (<fc9»i;b<fii2^b^3) T&S££j&W£bV>„ 

GMl 0 4H m^^: (Sb d Te 100 _ d ) 100 _ e (M5) e 
CfcfcV. M5[iAg« In, Ge, Sn, Se, Bi, AuStfMn 

^ a dRtfe*!, 5 0^d^9 5R^0<e^2 0 Wctl^CH 
20 EfeJIl 0 4^S4BO«^i:*aHffl0*'&t<5D|S©fl9^iHii^-j*:i 

, d^8 5(Dm^lZit, ^MWaiJiS, LfeibT, 6 5^d 

ete, l^e^l OT^^di^ctOlifJL^. e ^ 1 0 ©*J 
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fs^s i o 4<Dmm\t, mmmmmfa 1 ^iBass^s <-r&fe£K 

6 nm~ 1 4 nm<DiSfflftT&£ £ b^o £ <£>^ffl t*3 £43 

^<Dm#)BW&i<z%<fcZ>o IB»» l 0 4*J*^»-&k:tt1l!f#Ba 

li^t# 1 OS»**J/>* < Ifdbt, game 1 o 4 ©jgs»fcs:* 
8 nm~ 1 2 nm0lil^T*25.§ il 0 bV>„ 

sms 10811 iBiiB 104 izp&>&ztLZ>y£m&m±-£ j &z> 

10 ft¥tt&»t6&*?" Z>* SMI 1 0 8te, IBifcJS 1 0 4T?£Cfc 

aft&jt*>)&>fcjfi;«£ii\ 8BM1 0 4£#I&»{fc;L-*>-r<TS£V>"5& 

KlfI10 8©ffll:(t {«l^.«Ag, Au, CuRtfAlf©ie 
15 ^5£#il&V^#&M£fflV>5 £ fc5&*T#£. Al-Cr, A 1 - 

Ti, Au-Pd, Au-Cr, Ag-Pd, Ag-Pd-Cu, Ag 
-Pd-Ti, Ag-Ru-Au, Ag-Cu-Ni, Ag-Zn-A 
1 JfcttCu-S i t^-Dfz-k&%:m^Z> Z- £ t>Tr#&«, itAg^ 

20 II 0 8©MJ?}i, l»l£tiiWtftS3 0nmK±t$S:t*i 
#?2;b^ 0 ^0^ffl^^43V^Tfe, EWIl 0 8*i2 0 0 nm«fcDJPVi 
f©il!£Ilfg^f < fc9T€fTl*«iB»iK#: l ©fBIM 
«^fiTT5. Lfc^bt, OTl0 8©li(i3 0.nm~2 0 0 n 

25 RftJf 1 0 8 CDl>— if If — AAMIJ«#®ttt, I?-®® 1 0 7#iS!W 
&ntU5. Z(DM£>. SMS 1 0 8 fcOV^TlfcBJ 
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ICAg^^ffl^fcl^, ^11 1 0 7 fcteA 1 £fcteA i &£&m^ 
£ ut^WSbV^ £fc, #®JI 10 7 fcte, C r , Ni, Si, 
©Tn^^^-ti 1 ^^-^, Ti0 2 , Zr0 2 , ZnO, Nb 2 0 5 , Ta 2 0 
5 5 , S iO,> A 1 2 0 3 , Bi 2 0 3 , C r 2 0 3 lOltt^ffll^:t 
/^-C'^£ 0 C-N, Ti-N, Zr-N, Nb-N, Ta-N, 

S i-N, Ge-N, C r - N, Al-N, Ge-S i-N, Ge-C 

r -Nmom^tm^m^^ z £fc-e#£ 0 zns^t*os» 

10 , ±mtn<DM&yQ&m^Z>Zt'b-e%%>a Sfc, HIJfLte3 nm~ 1 0 
Onm (i^SKIilO nm~ 5 0 nm) ©il^J&SItW 

7^*5. &ft@E£j$JItt> ffiftjf 1 0 4 £fMSf*#»l 0 5 £©Mfc 

15 , 1 JL^Iifgg 1 2RtfIWIl 3^iJt6tlT*D> If fg« 1 

2tfi. \s— tf¥-&xMmfrt>i\wAmmtsntz, mimnfami o 1, 

J§ 2 Slll#:« 10 2, fE^M 104. &§||^£/&Ji 109, SI 3 mMfc 
1105, % 4 fsf 10 6, #®S 107 Rtf JRttfl 1 0 \ZT&J& 

20 ^isiiftii o 5iric^n^nffif ^nx^Tfcj;^, 

m3\z7j<-rmmzmmfoi 5(d&?iz, mmi i±\z^immi 2& 
ztmrnmi 3&&v*>tiT&t)s mmm u-i? tf-AAtt#j#> 
e»m^«®$nfe> »iri#iioi, w,2mnwm 1 0 2, 

10 3, BB&Ji 104, 109, 3 1 0 

25 5 , ^4if#:i 10 6, 1 0 7 RtfEM"* 108 KT^JjfcSri 

§. &£H^3Ej&/l 10 911 ISsH^£/&Jl 10 3 £|i»<2^(7>;tf 
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103 tmm-v&Zo 

xnz. m i 3 iz^-rmmtzmmfe 1 , 14, 1 5 (om&jj&iz-o 

5 £T\ 111 1 (M?Ll£, Jl$l 10 0/im) £Jl:tL, J&j||^«|*i 
in^T, S^l 1 -klzKHm 10 8 C©tt, Stl l 

izu—*f tf-A 1 0 ^#<^5ex7)^i^^^^^$nT^^>±j^^«, m 
rt^^^^^nfe®±^sit]i los ^m-r^,, kmm lostt s 

10 lili 0 8 U >if# — ffy 

$cV>T, SftJI 1 0 8_t{C, !^gfc^i;TMI10 7Mt§. 

15 ifii 1 0 7 n nmmi o 7 &m&^&7tm 7. ny$vy 
^c^t, mi 07± (Mil 0 7 %mnfc^mm<Dm'erfoK%$ 

H08±) iZ, Mt^CT^4iSfrl 1 0 6 &f&mtZ> 0 i4i 
20 1#I10 6}1 H4gim#:S 1 0 6 &Mf&-TZ>it^mfrt>UZ>Xrty 

I41t#110 6ft B4ii«#:S 1 0 6 £*j«-r STnafcS^- 
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m^T, m^mnwrn io6± (m4mmfom 1 o 6 zmttfcimm 

0»^ttMil 0 7±%tcteKMm 1 0 8±) fcl, ^3ii#:ll 0 
5 £tfcfli-f it3Iftm#Jl 10 511 ^4^m#« 10 6 £|W!*i©:^ 

^ K B i (Ml) RtfTe (Ml) «k 01«n§ii>^ < «t 
10 ^/1>^iJ>^-^ K £7tteB i Te (Ml) 2 , B i 2 T e 
(M 1 ) RUB i T e 2 (Ml) *> m&ftZ&U < £ fe — 

^n^j&s 109 sf^u-rsiRoo^/^y ^ u >^fcfflii zft&mm 

15 Ar^, Kr^7, Ar ^tgjS^tCg 

o £7c> Sb b bI4^I 1 0 9 tt Bi, T eEcTSM 1 <D&X<DXrty& 

l:J:oTW^^^§. *gH&£/£JI 1 0 9ft Bi, 

20 T eRtfM 1 © -5 5 £> t^ftl^©^^ ^m^tD^fc 2 te^X/I y $ 

25 , S « K r X t ^ ^ X t ® 1 ^ ^ X ^ ffl ^ 4i T X / \° 7 3"J > ^ t 
^itioTLTOi 10 9 
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m^x. mgkWi3if8,m 1 o 9 ± (WMiog^Mi/a:^ 
«^ 3 &fg#jf io5i) iz. nzmm 104 mm 

110 4ft ^©S^fc^UT, Ge-M2-Te^^5^A>; 
^ U > ^ — y «/ h , Ge— M2— Te— M3 ^-^^ £> & -5 * A° y ^ U 
5 >tf&— £*y K Ge-M2-Te-M4^&!ft57Ay^U>^ 

CM 10 4 £f££!-rsi&©;*Ay * ij >^0f l^^^ttt, A r 

SM7i©l^x5fflt^:i^^§ t Sill 0 

Ge, M2, Te, M3, M 4 RtfM 5 © o *>&mt5L7tM&'£t37.rt v 

t(CioTMt§^lfc-e^5. GftMl 0 4te, Ge, M2 

15 , Te, M3, M'4Rt/M5©5"&i^S7S:7cS5&a*-&t)-&fe2 7C^^ 

20 mm.*, SfdiKr^^tSM^tOl^HiltTXAy^iJ 

»>T, GftJI 1 0 41H, i^glciSDT (Bl 1 fttXH 3 fcw-T* Iff SB 
fEfi^# 1,15 *f^St5«^) , giil@[£j$jB 10 3 

^T, «SHg[£j$Ji 1 0 3 1 (i B H H t^fl0 3^t^^M 
25 <£>3§-§r«fBifcJf 1 0 41) ^2itftl 10 2 £E£JSi-f i2i 
10 2ft f 2ii#i 10 2 &mj£~?Z>fc&Qofrt>fc2>7>rty 
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is i ioiit ^i i o i zmfo-r zit^mfr e>&§ 
io #s„.*fc, sisim#jii o iwu iiiiftn o i^^^-r^»7u 

Jg 1 1 0 1 ±fcSBJ« 1 3 MS 1 3 

15 ^lliftil 0 l±llif l, ^r#SrlEl^$^T^JI&S:i^ — fcBEft 

fett7^77X^'Jtl/7^ >*fcliPMMA«0SJ|&Sfcttit;7X 
©l^^ViTfe<t^„ E©<fc'5fcS;|R£m>£*§£\ MS 1 3 

1 0 1 (C^*$i±^,^i:feT#§ 0 
25 &43, fg 1 ffH#JI 10 1 ^ilfc®^, ^fcteMJI 1 3 

L ift^fCJfcDT, gB@6 1 0 4 © £® Elites 11: £ 3081 fcl 
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g^otfej;^. mmm 1 o 4 (D^mitiz, u-^^-a^wmt^ 

iffe. CVD (Chemical Vapor Deposition) MBE (Molecular Beam 
Epitaxy) m&m E £ fepjag-Cifc § . 

W$&mmWfoU. t!3 9 0 — 4 2 0 nm<DV>;bl#3#^&l/— 
2H *Mifc©tif fSS^A/T?* t> , M-lS^&oi^— if If— A l 0 <Dm%$ 

20 a i o ©;u*fflj&>&»*.T i mm<Dmmm&m 1 ©ntsis 2 2 x , n# 
> <g 1 (ommm 2 2 (n- d <ommm 2 2 N _ 1 «, ft&jg&sw 

LT^5„ BN(Dm mm 2 2 N t^"ei/— if ti-A 1 0 £giJ3t£-fr3& 

25 £>t?&£ 0 
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l^rsmmmi 3 tmiSKDtm&mKzziitfi'v&Zo sat. *n*><o 
ftmRz$mmz~D\,*Th, mmvwn 1 x^mrn vtzmm 1 Rtfsgui 1 

W K:*H ff $ ^z. £ ifitf tbi/^ 

am (NA) tl/— tft'-Al OC^SAiaoTM^tlSMfl 

©8 0 %tUfeVrcm&. IMAZftAZ = A/ {2 (NA) 2 } 
T?jff^-c#§„ A=4 0 0nra, NA=0. 6 ©B#, AZ = 0. 556 
15 iimti&D, ±0. 6 ^marttt^jfitasarti^S. ^<Dfe&, 

&\z\t* Jt^frmm 2 4 <DJ¥£« 1 . 2^m^±T^SC,i:^gtS 

^#^iiS2 4©JP£te, 1/ > X^ff^Tf & F*3 (08*tf 5 0 
T^^ItJl 2 4£&^T, i>~if tf-A 1 0©X»«S©^®fctt, & 

25 mm (K\*l<K^N<D&f&m 2 2 K ^I10ffii2 2 : ~I (K- 
1) ©1t$g«2 2 K _ 1 £S5SbfcV—if H-A 1 0CJ;oTi3iS4t 
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ntzM i &m#js 201, i2 mnfom 202, m&&£.j$m 203, 
5 mmm 204, fg 3 itfti 205, kmm 2 0 e n;si$iii 2 

n 1 mmfem 201 1«> mm^mm 1 Tt^bfcfg 1 ^1 1 0 

, nnoimm 1 ©jg 1 §tm#:jf 1 0 1 
10 m 1 mm foM2 0 KDmrnit. -?bv?x&uzm'j<mw\z£V), fa 

i2ii#!2 0 2 Kite, mmomm 1 TR91U£f5 2Rmti:fl 1 0 

■?^x%, mm<Diem 1 <z>f?i2gfs#:jf 1 o 2 tiffin?**. 
^3^«#«2 0 5 fete, mmomm 1 -e^b/tig 3 §t*#:ji 1 0 

20 MtMi2 0 3i:n 1 1 0 3 tmm 

uii 1 <z>^ii$c£/&ji 1 0 3 tmUT*$>z> 0 
^^m^mm2 0 3<omm\t. mmtz&mu- b<Dm^\z%m^m 
&MftW'&<Dm j g&%.&M&&ifr'v % R-Dmi (Dmmm2 2 

25 l <Dmm&&T%Z>1£V}l%< «fc 5 0. 3nm~l. 5nmOi 
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mmm 204 mmomm 1 Ti»§gufefBsa 1 0 4 tra«©*r 

»*fflVi5dt35«T?#S. IBM 2 0 4©jBS^;ifc5^<SK-f 5££ 
#W£bn 0 eititt, m 1 ©If ?gjg 2 2 ! ^litfcU- if3tfcT«ffi 
5 ©e»?f££fT3fil?Kg 1 ©Ml 2 2 x <k D b'-A 1 0 

ytm&mmt£ j &z>tc®iz, mi ommm 2 2 1 oifi**»<t5^5 

FlJx.«\ ll^^Ge a (M2) b Te 3 + a ^^n§ 
Ge a (M2) b T e 3 + a fc43V^TG e CD-g|5^ (M3) CTli 
10 ( (Ge- (M3) ) a Sb b Te 3 + a ) , (Ge a 

(M2) b te 3 + a ) 100 _ c (M4) c TS$tl5ffi©I^I;ft 4n 
m~9 nm©|gfflrtT?&SJia:j6t^Sb<, 5 nm~8 nmW^H^T 
*§il^UD^tLK Sfc, SB@Jg2 0 4^1^ (Sb d Te 10 

o- d ) ioo-e (M5) eTft^n^^^fcT^^^nxv^ii-a-^, 

15 Wi3nm~8nmOi|^^§ut)5WtL<, 4 nm~ 6 nm© 

SltS 2 0 6 Kite, il®fllTil0JtfcSlfll 0 8 

KDRMMl 0 8 ©atgi|WIIi-r^^ 0 o 6<Dmmi$, Hi© 

20 1»««2 2 1 0aa***T?€?*«^i«<-r*fcJe>, 3nm~15nm© 
fgfflftT& L<, 8 nm~ 1 2 n m©iaffll*]T& § £ tifl 
Slt.l2O6©If^e:0iH f f i(: $5; :i:}:<k | 3i jg. 

©^tt««tt**+^T, loi 1 ©'If fgS 2 2 ! fc*Stt*-H»fcK#* 
25 H^llI 2 0 7 IJStft^ & D . fit 1 ©-[flgS 2 2 a ©Mi§* 

zmmTzmmzmrzo znmmmm&m 2 0 7 iz^^x. mmm2 
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o 4m%M i m~c&z>m^(Dm 1 <Dmmm2 2 ^z^n^mmmr, (%) 
mmm 2 0 4ms*ra5«^ 1 ommm 2 2 ^z&ifz 
mmrnr, (%) Pnzm<T&z\t&~cgz> a ^m\zu, mm 
mmmm 207 zmx-zm 1 <Dmmm 2 2 mmmmmm 207 
5 fim^mt>\zit^T. mi&mr c $lz$t a & 2 %~~ 1 0 %nm±.^-?z> 0 

10 n, J.^ k^O. 1 fciftfct- L< , 2. 0^n^3. 0, 
R-D, k^O. 0 5 lifetCiAUDUfSLU. 

Ilf ISI 2 0 7 ©J^j? djt (1/32) A/n^d^ (3/ 
16) A/n£fe« (17/32) A/n^d^ (11/1 6) A/ 
n©ISiBrtT»SC:a:*J»^b<, (1/16) A/n^d^ ( 5 /• 

15 3 2) A/n£fcte (9/16) A/n^d^ (21/32). A/n 
©«Hft-e*S21t35«<fcO0*b^. fccfe, if tf-A 1 0 © 

tfiA £&j&$MH!IJi 2 0 7 (Dmmmn i$ 3 5 0 nm^ A ^ 4 5 0 n 
m, 2. 0 ^ n ^ 3 . 0 <ht§ mm d x 3 n d l ^ 4 0 nmS; 
fctt60nm^d^l 3 0nm©«lrttJ&5:t)5JjfSK, 7n 

20 d^30nmJfdi65 nm^ d x £ 1 20 n m<7>^ffl -5 

m^mmmm 2 0 7 £ te, 0H;U;£, Ti0 2> Zr0 21 ZnO, Nb 
25 2 O s , Ta 2 O s , Si0 2 , A 1 2 0 3 > Bi 2 0 3 , Cr 2 O s> Sr- 

om<Dnitm&m^z>z.}itf7?%z> 0 ti-n, zf-n, Nb 
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-N> Ta-NN Si-N, Ge-N, Cr-N, Al-N, Ge-S 
i -N, Ge - C r - Nf ©gtt^ffli^^ifettS. Zn 

2. 5~2. 8) , $S*fl%3fcfc/h$^ (k = 0. 0 ~ 0 . 0 5) fci£>, 

m i ©it mm 2 2 1 ©SM^iS^sftuBa**^ 

-*?ytm&m2 ©1f#Jf 2 2 2 ~BN©1f^jl2 2 N fC£iJ3t$-tf&fc#K 
10 4 0<T C> 4 O<T a ^^rcT-<h^0^b<, 46<T C , .R 

^1 0*112 2 jOSiB^TcR^T.H (T c — T a ) ^5 

^ifet^tWJK, -3^ (T c — T a ) ^3^ifctut)5UO 

15 n(7>1ffgjg2 2 2 - 2 2 Jzmm<Dmmm*k&ftom. m 1 ©tft#® 2 2 
x M&tt^fB^/i 2 0 4 0D^c?J^J:^)ig3i^©^<bcD^#^/jN$ < 

I3liJl2 0 4#Sigii*g©ll#CD|j|l ©.|ffgja 2 2 iOSM^Re^^fB 
^i2 0 4^#^©^CDBf©^l(Dtf|g«2 2 .(DKMmR^U, R al 

20 <R cl ^^fc-r^i^$?*b^„ ^Ociiao, tf^^tB^^n^^ 
mn&mft&fto (R cl -R al > 

< UTJ^fcfc»?f£#tt#»5ns<fc3^ R el , R al «, 0. 1^ 
R al ^5, R-D, 4^R cl ^l 5 Zmfc-tZtfim^VK, 0. l^R 

25 al ^3, 4^R cl ^io»-r:^ur)lfSU^ 
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t^3is#i 2 0 5 t©ratEsstiT ! ba^. z<om&\z* ms\z 

wti mtZmi&fa 2 5CDi5fc, 1 1 ~fgN©'|f fgS 2 2 

— if if-AA»fla^6ie^a«$nfc, $iet#i2oi, sg2gtm 

5 #Jf 2 0 2, gB&S 2 0 4, &£&£/&S 2 0 8, % 3 gtHftS 205 
, SltS 2 0 6 RtfSia^BHgES 2 0 7 CTf^$ft5. ^7c, ill© 

mmm 2 2 ^^^x, &&&3u£Sfcj:* gaits 2 0 4ti2it#:i 
2 0 2R^3Ktfti 205 t M ic^nfnEi $ nx i^t *> <k v> . 

H ©»-&«, 1216 £^-rii|gfefeM#2 6 ©J: 5 S1£ 2 1 JifCfl 1 
10 ~fgN©1f#&B 2 2 x ~ 2 2 N RIXSWS 2 3 &WLVtt>nT& t) > H 1 © 
i8I2 2,^ E-AAltfiJ^SJI&^S^nfc, 

1201, m2 mnwm 202, igit^^i 203, mmm 204, 
is^^^^s 208, 3 mnwm 205, sits 2 0 6 &.z$mmmm 

I| 2 0 7 (ITM$tl§. iIM^!2 0 8tt, ISH^^ 

15 l2O3<!:|w|i0^©TO$fflV^^t^Tt 1 £ ©T^Rtf*^ 

tCO^Tfejg^^^S 2 0 3 t^m-C&Zo 

*mm<Dmm<Dyt¥&mmmmm&2, 25, 2 6n^ns 
sg 1 ©wrfss.2 2 x «^o-te©flt«s©jK#3fttt, s 1 <om mm 22^ 

v— tf t'-AAitMcDM^ftfeia^^gtcsaa^n^^ 1 ©i##gji 

« 1 ©fit ISS 2 2 ^^©^©'If ^©faftfr — OS:, Mti^^y 
25 ©If IBS (ROM (Read Only Memory) ) 1 [h! ©.£-## jA^ljJfg 

&3£IBM©flMRJi (WO (Write Once) ) tLTfcl^. 

37 

BNSDOCID: <WO 2004025640A 1 _l_> 



WO 2004/025640 ' PCT/JP2003/01 1680 



friz, ^mffi(Dmm<Dmmzmmfo2 , 25, 2 6<Dm^mz^)^ 

£T\ 1 (Mz-ltBZ 1 1 0 0 urn) JLiC, HN©ff fgJi 2 2 

N ~H2 ©liigji 2 2 2 © (n — i) m^m^m^s yt^mm2 4&^ 

10 flil£^b£i±£;L£{c e koT^/&-<?#<5 0 ft##«i®2 4^;:^v- 
znfc&^mmu cm) &mitm<Dmmzmmt£itit&. mm.2it& 

^©cfc-5^bx, *«2i±tc, (N-i) m&mnm&yt&frmm 
a^x, (n-i) momm±\zmj&znfryt^frmm2 4±^, 

20 »l©flf«l2 2 1 $^n, JMfcftfctt, £1T\ (N-l) jBOfi* 

^mis 2 4±ti^$iii 207 &j&m-rz> 0 mmmmmm 2 0 
*M2 o mmmmmm2 o 7 £«/rrs7G*a>e>&s&jB£ 
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m^T, mmmmmm 2 o 7 ±iz, kmm2 o 6&j&m-?z> 0 kmm 

,M^T, Kit® 2 0 6±lZ, l3it#12 0 5^J^It^„ % 3 ft 

*#i2 o mm<DBm 1 Ti^Bjb7t^3iim#s 1 o 5©^^ 

k^T« J£ 3 iS#I 2 0 5 ±lc, ifrMfcJfoCT (0 5^^0 6 1:* 
10 -t'li#fE«M#: 2 5 , 2 6 Sftmi^) , ii^!2 0 8§^ 

1 0 9 tmm<D^8kT*j&j$,T?%z> 0 msmmi^m 2 0 5 ±izm^ s 

m^M 2 0 8$MU?i^ (ill 4 ^iriMfEli^#: 2 ©*i£r) 
ma!OfB^jl2 0 4±iI^M«l 2 0 3 ^^J^t-^»o 
15 m^X, g^MfiE12 0 8i (^^M^l 2 0 9 ^t^^« 

cd±i^«^3^ii#® 2 0 5±) (c> t&mm 2 0 4 ^tgt§„ fB^jf 

2 0 4(t mmomm 1 ismmvr^mmm 1 0 4©^^^^<h[wifi©^ 

M^T> fBffcJI 2 0 4 ±lc ^^(CJ^DT (0 4 6 Kl^T'lf fg 

20 IBIM-ffc2, 2 6 %ftMTZ>m'&) , ^^^^^11 2 0 3 

3*!^T, 3£H>M£fiJcji 2 0 3 _h (giM^l 2 0 3 ^i^^^^^ 
«IB£a® 2 0 4±) \Z, I2ii#| 2 0 2 $»§„ IH2if«#Jf 
2 0 2tt, mm<DBm l Tl£BJib£:fg2!?fil#:jI 1 0 2 OMMtl^ 

25 mv^t, m 2 mmfom 2 0 2 fg 1 tum^s 201 

fit 1 2 0 1 it mm&mm i xmmvr^m 1 sfm^s 1 0 1 © 
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m&iz, m i mn&m 2 0 1 ±\zmmm 2 3 ^Mt§„ mmm 2 3 

i&^fcJSDT, IE®*® 2 0 4 ©:£rm£3g^{fc£i±£:M{fci 

d £ «£ o Tff 5 £ £ 5&*T # & o 
a±©«k5K:bT, *^Jfe©^SI©flM8BB£i«#2, 2 5, 2 6 ^1 

— ^■4>s?&. CVDj&, MB E^SrfflV^ d t 
(II©I13) 

15 mrnvm mzmmmt, &«3 90-420 nmcDHbij)5tjjifii/- 
®^#:3«, 2-D<Dmmm&'£/u'v&Y) , Prm-fr*><Dv— if e— a 1 0 

©Mtti3^oT#'|f^MlCM-r^>1f^(D|B^^^^Rlf^2S^5t©^ 
20 ^I$lf#EfBii$t#:T&3o 

'li$gf3iS«# 3 tt, SS3 l±fcJR^ttJibfc, i!2<£>1ffBJf 3 2 2 

, ^#BtB3 4* 1 ommm 3 2 ^ Rtxaw»3 3fc«kt)«ijEK$ 

» 3£##»tJg3 4, ^10fS132 1 , 2fctfiS9J»3 3 fctt, *^CD 
25 J^lBl **;tt2"CK9iL;fc*tEl 1, 2 1 , ft^Jte* 2 4 , fg l ©fflf ' 
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m2<Dmmm 3 2 2 «, v— !ft:-Ai o©Ait#j^e»jiii^@B«^n 

fcBl^«#:S3 0 1, W,2mnWM3 0 2, *§il&£f&M 3 0 3 , t B 
5 £iJf 3 0 4, fg 3 Hf 3 0 5, Jg 4 ff«#:JI 3 0 6, 307 

'BLlSK^mz 0 8£H;t£ 0 ^2 0lf|gjl 3 2 2 te, ilBJS 3 3 , fg 1 

3 2 1 Risyt^mm 3 4^s^b/ti/— if if- a 1 0 tdct-p 

Bllfl«#:M3 0 lfctt, ^Jfi©^tBlTKEUifc#lR«#0 1 0 

*iif*#Ji3 6 i©«t»tt, 7hij^xSl:So*<lH(;i0> SB 
®1 3 0 4^^^+iTa5^^^i# H B 0 g^g7:^^^^ < J : (Drac[)^lt^a 

15 ^£$tjst- 5 ic^^-r s £ £#*T?€f 

^ 2 Stm&JI 3 0 2 Kite, mmoimm l TlftB^ bfcfg 2 $itt#:Jl 1 0 
■OV^Tfe, ^iO^ffil0^2H«^I 1 0 2 

m3 mnfem 305 \z ra, mm^^m 1 Ti&Bjbfcsg 3 ^e^js 1 0 

o^t*>, mwcomm 1 ©^.3 1 0 stRans. 
*£h^£/&ji 303 t mmomm 1 tus^ bfc^ii^j&ji 1 0 

. mmo&rn 1 ©fgn^j&ii 1 0 3 ti^T&s. 
25 13^^30 4 ictt, mmcomm 1 ©ibuji 1 0 4 ^iwiii©*^^^ 
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m i o 4 (Dmmtmm-v&z. 

o^t&, mm® mm i ©M4gsm#s i o 6 ©^tgsrx^^^iwi^T 

5 ^4^«#® 3 0 6 SZl£feia«BT& 

3 0 8 ttt .mmvmm i TtfciBb&sfcNi i o 8 tra«©# 

MOmmi (DRHM 1 0 8 (7)afg<h|wItiT$,§ 0 
10 #EI 3 0 7[;lt *Jfi©J^!8lTlffiWLfclSL®Jii o 7tra«©» 

307 sKw-^^fli^t-rsjitfeRnig-r**. 

15 i!3Sll#l 3 0 5 £©rafcE«$ftTfe&V>. £ GDif^sa, g|8t 
^Tlf $BBE@*&# 3 5 m 2 coif $gJS 3 2 I/— if tf— A 

AMfiW^Mil^nfc, Ilit#l3 0 1, 3I2&«#J13 0 2 
, fBftl 3 0 4, ^Mfill3 0 9, I3itfti 3 0 5, W, 4 it 
*i3 0 6> #11 3 0 7&0^5t« 3 0 8 l:TM$n§. fg 

20 2©«««3 2 ^^ViT/lSaS^Jitt, 12^11 3 0 4 tfg2|jt* 

#/i 302 s^gg 3 305 1 miz^n^nmm^ nx h <fc 

3 2 2 ^\ lf-AAlttt*>SJIB&«*£ftfc, !BlBf*#:JI3 0 

1 , m 2 If mfrS 3 0 2 , ISH^J&JI 3 0 3, IB^S 3 0 4, ffi^m 

25 309, m 3 mmwm 305, fg 4 & m#jB 3 0 6 , mi 3 0 
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x.ztmm\z.-D\,*T bffi£km$if$m 303 tmmxfcz> 0 

^mm(DMm<Dwmmmmfa3 , 35, 3 e <Dm^mz-z>^ 
xmw?z>o 

5 £t\ Sfi[.3 1 ±KlSI2 ©Iffg® 3 2 2 £^j&-f£o s 
T\ *4£3 1 (#];U;£J¥$ 110 0 Mm) Affile fi£fil=gmi*lK:12fi 

ic^T, mm3 1 ±^Ktta 3 0 s Starrs. h©r#, sis3 1 
10 m&mfit-z nfcm±\zKKm s 0 s ^Mts. sits 3osu, hi 

©J^tJ 1 tll^lfc^I 10 8 £I^*1<D^&T^/&T^£ 0 

,^V>T, Sit® 3 0 8_hl;i, i^St:^i;T^Sl 3 0 7 §^lf§„ 

jms 3 0 7 it njgo^sg 1 xmrnvtc^-mm 107 trnm^mx 

15 m^X, M3 0 7± 3 0 7 &«Wfc:V*»'&HK*Mi 3 0 

8_b) \Z, UiC^DTf 4ii#l3 0 6 ^m. I4ii#l 

3 0 6H mmomm 1 TmHjbfc^4M«#g 1 o 6 <hiwnn©^^-e 

^V^T, H4Sim#:S 3 0 6± (I4it#l 3 0 6 ^t^^i^ 
20 «^1I 3 0 7 $fd»tl3 0 8±) fc, ^3ilftl 3 0 5 ^^1 

-r^>c i3ii#i 3 0 5 H mm<Dmmi <Dmzmnw-m 1 o 5 t.m 

m^x, msmn^m 3 0 5 ±iz, >&^\zj&ux (m 8 %.z$m 9 ^z^k 
-tmmmmfa 3 5 , 3 6©i^) , isii^j&ji 3 0 9^^j^^-^> 0 

25 ^iMl3 0 9 lt HI©fIlTi^Lfc|giMfifeIl 09 t 
IwJttCD^^X^j^X^^c I3il#:13 0 5 ±*C|£ H^j&Ji 
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309 ^^ii&^i^nn '&m<Dmmm 3 0 4±\zm&m£.j&m 3 
0 3 *j&mTz>o 

tefg 3 3 0 5 ±) \z, mmm 304 &f%m-rz> 0 mmm 304 

5 tt, ^Jg©^^lTMBJL.felB®® 1 0 4i[WI1t©^^-e^^T#§ 0 
ic^T, |B^I 3 0 4±t, ^SUgCT (HI 7 RtKHI 9 (C^-T'lf # 
IEM#3, 3 6 ©i^) , iIMJ5El 3 0 3 $Mt§o 

m^x. i&mmkf&m 3 0 4_t (^^^^^s 3 0 4 ^mnu^m^ 
mimm3 0 4±) m2mmwmz 0 2£/&§n-& 0 si2t?fs#:ji 
10 3 0 2 it mmomm 1 ©H2ii#:i 1 0 3 tnm^mx^i&x^ 

^T> f§2|j!m#:Ji.3 0 2_Lfc, 1 1 if #1 3 0 1 

ig i mnwm 3oin mjs^ji 1 © jg 1 i§ mffcji 1 o 1 1 mmcDjj 
15 ^(dj:-o\zlx, w,2 com m. m s 2 2 § f^-t c 

^V>T, ^2©'lf#gS 3 2 2 ©Hl|?ftt#:Ji3 0 1 ±\zyt*£ftf&M 3 
4 5Mt§. ^#HiJi 3 4 te, ^®Ybtt1tJ3& 

Jig) £fcteffi<mMfcM!M£ffllif«#:S3 0 l±tif LTXtf> 
20 3 4/^U— tf E-A 1 0 ©§gft?ft£$t;L£±J'^;:«, 

iiit#i3ou^itfe©^, ^rc\tyt^^mm 3 4 £ 

25 f^tfe©^, ^Ii:^CT> fSitJf 3 0 4 ©:£m£|£Jlte£lt-&:$^ 
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Kte, J"f, miI3 4J:t:, Siii^Ii^® 2 0 7 , £*Nf206 
, 31 3 &fg#Ji 2 0 5 , 8S^12-0 8, IBi! 2 0 4, £§ 2 ^tH 
5 #J1 2 0 2Mlli#f2 0 1 $^©MT^It§. ft 
##111113 4±{£, 3S®^P^J12 0 7, 0 6, ^3&tt#Jl 

205, mmm 204, ^nt££/&jf 203, %2 mm&m 202 

1 1 it^I 2 0 1 ^©)gjf foZ^iZ, 7fc##ii£Jl3 4 

Jrfc. &3fi$ffigJl 2 0 7, SMS 2 0 6 , fg 3 g|1g#Jl 2 0 5, $££1 

10 m^j&ji 208, mmm 204, is n,^£j&]i 203, 2 mnwm 2 

0 2fttf«lRl#|2 0 1 *Z<DMfr-?!&mTZ> 0 Z*l*> (D&Mte. 

ft^fc »ishk#b2 0 i±^^ggji3 3§Mn. mmm3 3 
«, ^jsofsiiTKflUciiii 3 tmm(D^^^m-v%^ 0 
15 m 1 mnwm 2 0 1 ^^j^L^c©*,, %Ltz.\&m.mm 3 3&mm 

^iiOT2 0 1 ^iirc©^, *fe«M^S3 3^^^ 

20 bfc©l3, ^IC^DT, ^2(Dlf^^ 3 2 2 ©f2fig3 0 4MI1 
3 2 ^BBftJI 2 0 4©±M^^ H s 3 {t:$-lt^?DI!^XfI&fTo 

Tfe«t^. ci©^-^, mi <ommm 3 2 ^ibm 2 0 4©!£n,fc£5fc 
fcff 5 i2©tii 3 2 2 <Dumm 304 £*ga<ffc;-r5ifc«>fc&K 

&±<d & 5 s *mm<Dmm<Dtiim&tiimfc 3, 35, 3 6*g 

45 

BNSDOCID: <WO 2004025640Al_l_> 



WO 2004/025640 



"BCT/JP2003/011680 



^tB©*#iHft«#«» 3 9 0-4 2 0 nmOlito^St^U- 

1f £ ffl V > X W f ft <D j H ft S £ £ ff 5 * & S ffi V i £> n 5 & # T * £ , 
B10C, *mS©^^CDtf$gf2^^#4©l|f®0^^t- o 1t$g|3ft« 

*£4te> *»cD'ri$gji£^A,x:feo. Jt®^e»©ix— tft?-A i o<Dm 

fit*ftS2ft$£#4Tfc3;> MWi<DJ&fM 1 ~ 3 TSJ^ bfcfif SffiftfiEft: 
.fctK St4 1 ^l/-1f K-A 1 0 ©Altffi!tffig$nTU-So CCDS 
IS4 1 JitCNOO^ 1 -SgNCDtf $ftJ3 4 2 x ~4 2 N J&*8UB Sn* $ 6 fC 
15 . gfl4 4*^L-T^5-i1£4 5«iai$nT^§ 0 N©C0'If#g® 

4 2 !~4 2 N «, yt^ftmm4 3 ^bxsv^^ji^tiT^o 

114 1^5-114 5fcfc, ^J6©^»lTtt9gbfc**l 1 t 
HMtC SWT?RSt©SST?i&5. 114 1 Rt;y$-S1S4 5 fcfcj: 

mU 4 1 CDfg 1 CDlf fgS4 2 iftjCD^Sttt, ifHICjSDT V" — If tf 
-A 1 0 S»<fe86©llF*g»*t^^$nTViTt>^^. SIR 4 1 COM 1 

25 nxbnsi^^, #U # — — h^cjff ^^3, 
4 1©J¥£te, +#&3*ft#*»?K jaoflMftfl3««# 4 
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1 2 0 0 /i migiftSJ;5 » 5 0 0 m m~ 1 2 0 0 m m0falSl*ll?$> 
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2 0 4 ^:B3iifti 2 0 5 tOlStEi^^ |g H.^J&S 3 0 9 
10 ^IB§1 3 0 4 ti3tS#13 0 S^KDfBltlB^tlTI/^i^, EI 

9 ©-it mzmmfc 3 6 <d \z, t^mm 204 (D^miz^^^^mm 2 

0 3, 2 0 8^iBB£tU $d,mm 3 0 4 coj^® fc^H^J&Ji 3 0 3, 
(H5£#13) 

*iM3Ta, in 1 0 (Dmmzmmfc 4 \z&^T. ^ 1 <Dmmm4 2 

tkj&m 2 0 3Mm&mfcz>-v->7)v&{ / Emis, ^yy°)v\z-D^i:, m 
mzmi&i£4<Dm 1 (ommm4 2 ^n^tKDm^m. %zmm^Wkx.m 

25 if tf-A 1 0 &m< fctb<Dmnm \m?£ 4 0 nm, h^y^lfy^O. 

3 4 4/im) /W^£nfc^U#-#*- MS (E^ 1 2 0 mm, Jp 
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£ 6 0 0 //m) vmMVfco -?-lT> f®^iJ*-*^-hIft±l:, 
m 1 Mm^jf 201ilTZnS-SiO 2 | (Jl$:40nm, Zn 
S : 8 0mol%, SiO z : 20moU) , H2iim#S 2 0 2 £ 
tTSi0 2 -Cr 2 0 3 -Zr0 2 l (J¥$ : 5nm, S i 0 2 : 3 5m 
5 oU, Cr 2 0 3 : 3 0 mol%, Zr0 2 : 35mol%) , ifSlI,^ 
3lJ$,M 2 0 3 (J¥£ : 1 nm) , IB^S 2 0 4tlTGe 22 Sb 2 Te 2 
5 S (J¥£ : 6 nm) , MSmMi^M 2 0 5 tlTS i0 2 -Cr 2 0 3 
-Zr0 2 l (1$: lOnm, SiO 2 :20raol%, Cr 2 O s :3 
0 mo 1 36, ZrO 2 :50mol%), M ttJB 2 0 6 tlTAg-P 
10 d-Cul (1$ : 1 Onm) > &MmmMm 2 0 7 iLtTiO 2 | 

(J¥£ : 20nm) y $ U J; o xmm b fc, 

, ^l£^t14#Ii£M7&^SIgS 2 0 7 Jifc^^b, ^5-lS4 5 

(ittl 12 0 mm, f $ 6 0 0 /im) 2 0 7 fc^jf^-tir 

15 ^m^mJi^T^it^^, gfI4 4tt/t„ £©J;5K:, ifl4 4 

zfrvTmrnrnmrnm 207 iy$-st4 5 ^^*$i±^ 0 mmz, 
^mmmiz&^-az, m^m^.i^m2 0 3(Dunhhxmmm2 

V— 1ft*— A 1 0 ©tfitt4 0 5 nm, *»1/>X8 2 (H 
25 1 3#M 0 ) ©RiPft (NA) ttO. 6 5, iftl 5t B# © It > ^VKDlSjiit 
te8. 6m/s tfcSl 7. 2 m/ s , 0 . 2 9 4 ^m 
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EI 1 1 ©fit $g|E@&4 6 ©cfcd fc, &H&E&j£jl 2 0 8&tR& 
12 0 4^13 ^t«#Jf 2 0 5 t^MfCgBS^nT^^^'g-^, 012 

mzmmfc4 i ib&ji 204 ©i^m(c^ b h b ^^^s 2 0 

3,20 8ftmwznT^%m&\z^^T%mmiz-yr>7)i<%:ftW:V. 

(l»M4) 

1 ~ 3 CD 1*fgsB IB £i« 1 0 4, 2 0 4, 3 0 4$, i 

«Ge a Sb b Te 3 + a> G e a B i b T e 3 + a tI^tl§W, 
15 Ge a Sb b Te 3 + a £DSb®-^^B iTttlfcGe a (Sb-Bi 
) b T e , + a ^$n5^TMlfc»^l:o^T, SH£*; WB#«^ 

«^^^Tt), mmm 11 ~ 3 o^^<hip|#©^m^#e>nfcc ^e>tc: 

^Dt^f, &$FftjK&J®£##£nfc. 2 ^ b ^ 4 

1 ~ 3 ©1f ^|B^^#(^SB^S 1 0 4, 2 0 4, 3 0 4$, i 
25 Jjfcjfc (Ge - (M 3) ) a SbJe 3 + a , (Ge - (M3) ) a Bi b 
Te 3 + a TI$n§M, (Ge - (M3) ) a Sb b Te 3 + a (Z) 
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S b0- gK&B i ttilfc (Ge - (M3) ) a (Sb-Bi) b Te 
3 + a TS$n&#3isfT^bfciI^K:o^T, f3li«#^^lHl 

10 (^2fi«a|6) 

ms^u i ~ 3 (Dm^umm^ommm i o 4 , 204, 304$, t 

(Ge a Sb b Te 3 + a ) 100 _ c (M4) c , (Ge a Bi b Te 3 + a 
) 100 -c (M4) c T?i£fZstLZ>tin. (G e a S b b T e 3 + a ) 10 

0 _ c (M4) C ©S b 0— B(5^ B i tillfc (G e a (Sb-Bi) b 

15 Te 3 + a ) 100 _ c (M4) c ^m^n^um-am^hrzm^\z^^x. 

fee M4tltft Si, Ti, V, C r , Mn, Fe, Co, 

NL C u , S e , Z r , Nb, Mo, Ru, Rh, Pd,.Ag, In 
20 , Sn, Ta, W, Os, Ir, Pt u ZM&ft&'PU < th 

^i^nfe. 2^b^4COiJ^RtK0<c^2 0 £ D 

(H»J7) 
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mmm 1 ~ 3 com mtzmmfo&mmm 1 0 4, 204, 304^, m. 

J$5% (S b d Te 100 - d ) 100-e (M5) e $ tlStJSSffl texmfc 
5 mUom^ibm^tir^o M5tUttt« Ge, Ag, In, Sn 

m&m^tco z<biz. 5 o^d (Dm&it, mmm(Dm^tm^m<. m 
&m&fa±isfc 0 £/>c, d^9 5 ornate. mgkitm&-m< &D-r^& 

MMM 1 ~ 3 ©'If $gfE&M#:©igJIM£j&J! 103, 203, 303 

m. tm&w&&um%Wi^&ft&&mmizmfevfz. z\ti^com^\z 
15 ^viTfe^ss^ij i ~ 3 tmrn^m^m^nr^, m^m^mmcDmm 

£0. 3 nm&±hfZ>Z.h\z£lO, BmMfD^^t^m^J^+^lZ 
fee 3 nm^TtTSuttiD, fB&Ji 

(USS^ll 9 ) 

vkRzfim%WkX&wvk&. mmm 1 <Dm-£rtmmiz%mvrc a z\nz><D 
25 «^^^^Tt>nss^!] i tmmvm^fimzntctf, ib^s 1 o 4, 3 

0 4 (Dmm& 6 nmK±tt§ £fB§ijf 1 0 4, 3 0 4 (D H t£ *t [r] 
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ms^2 <Dmmmmm&e>&i ommm 3 2 1 cotB^ji2 0 41:0^1 

fe[wl^(cMJ¥^^^$iifci:C5, IB^S 2 0 4 <D$IJ¥£ 3 nm^ii 
£<h|gl©'lit#gjg3 2 1 ©Sji^^±#<{STi±-r\ l§ 2 ©'If IB® 3 2 2 

mmm 1 o> 

njs^i 2 (Dmmmmmfo(Di&$immmm 207^, tio 2 , zro 2 

10 , ZnO, Nb 2 O s , Ta 2 0 5 > S i0 2> Al 2 0 3 , B i 2 0 3 , C 
r 2 0 3 , Sr-CK Ti-N. Zr-N, Nb-N, T a — N\ S i - 
N, Ge-N, Cr-N, Al-N, Ge-Si-N, Ge-Cr-N 

1 1 ) 

mmw 1 ~ 1 0 ©it mzmmfovmm 11, 21, 31, 41 

5 0. 8mm, J¥£ 8 0 0 um(D^ U # — h^U^m ^tz^^lZ 

(mmm 1 2) 

mmmi 2111 si 8©'ftfRtE^i«^6^^itb> ^-©^©sun 

25 fCcfc^Mfb^ISLfco 
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UMM 6 2 t. IIP t 1 0 umX 1 0 jttmTJ?^ 0 . 1 ym, IS 

116 3tLTGe 2 Sb 2 Te 5 ^Ii5/imX5/imTI$0. 1/i 
m, ISil^^j&g 64tlTB iTeD y 2 €rMft 5/tmX5 MmTj? 
$3nm, ±8|5iS6 5i:LTP t*]SSl5jumX5wmTS$0. 1 
5 Mmt, li^^/ly^U >^SIdd; OfRBbfc. ^©m> TSBSM 6 2 
Rtf±^li6 5 CAu LJ- t**£2j$>7*>r >^b, BPflOgB 8 7 
T«&tttit*8iE&fS£gflt9 2 £«#B3®i«ft:6 fcjg&Lfco d©«^ 

10 ©ffl^tfc«kSJ&£ate©^{t3&*, T^ti6 2<!:±^tl6 5©F B 1l:X 
-f>yf 9 1 S^bT^^E$nfciSin:a!l^SS8 8 tiottai^nf;, 

6 5©F B 1t> fill 2 mA, A;]/**! 8 0 n s (Dnffi/^JV* £EPin bfe <h 
£3, B3®J16 3/&*#flKffli&>e>«Silfflfc:Ste^bfco |B^JI6 3 

15 tf*gft*n?<£ffi£H*tB©#, TMi6 2£_kS&mH6 5 ©MIC, Jg*I 

10mA, 5 o n s ©m^ a;i^x £ epsd l ^ t z.z>s mmm 6 

^^ j d->y°)v%mm\z{^mvxmm<Dm^^ff'Dr^t z\%, ioons 

20 Sl^HtS Kilted bfcjfcofc. 

feV^Tfe, 6 4**fB@JI 6 3 ©*g|Ht]£g©ftj2fc^#b 

(mmm 13) 

25 ^J6Wl3T?lt 0 1 4©fiffgfE^i£#:5 ICO^T, B i ijciMl 
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&mMVfc 0 MUS 1 tUTIi, ifitl 12 cm, JP£ 0. 6mm®#'J 

h^y^Hy^O. 615/ira, ^-7*i^^5 0nmCDX/W7Jl' 

5 «5 1(D| FBR5 5R^JH^f5 6) ^fiJ&SnfcSlS 

±fc, H 1 St«#Ji 5 0 1 1 3 0 nm, I2itftl 5 0 2 

$ 2 nm, ^II^3Efi£/i 5 0 3 £J¥£ 1 nm, fEUS 5 0 4 £J*2 8 n 
m, 13 mnWM 5 0 5 £JP£ 5 5 nm, EMMIES 5 0 6 £J¥£ 4 
Onm. SMS 5 0 7 £J¥£ 8 0 n m ^ CDlStC^^ b^Co 
10 *«5 l±mifci«i5 2 £HtJ&T£^-Jite, IMfcWfc te> 31 

1 gftt^S '5 0 1H (Z n S) 80 (S i 0 2 ) 20 (mo 1 %) ©XA° 
7^)J >tf$ — ?y h^fflV^T^^bfeo f2it#:I 5 0 2S, (Z 

r0 2 ) 25 (Si0 2 ) 25 (Cr 2 0 3 ) 50 (mo 1 %) <D*?—>fv h£ 
ffl^T^J&bfco 

15 ^iM5 0 3(tBiLa, BiPr, BiGd, BiTb. 
B i D yOXA^ ^ U ytr$~->fv V £ffl^T^/&bfc„ 

IB^e 5 0 4HGe 8 Sb 2 Te x l (D7,Av^ U >tf#—ffy Y £rffl 
^T^/£bfc 0 I3il#l5 0 5 11 (Z r 0 2 ) 2 8 . 6 (S i O z ) 2 
8 . 6 (C r 2 0 3 ) 2 i.4 ( L a F 3 ) 21 . 4 (mo 1 %) ©XA'^ U > 

20 >f9 — *fy h&m^T&J&lstco ytm.Un^EM 5 0 6 Ge 80 Cr 2 

0 ©x/v^ u y h&m^xmj&vtco Kmms 0 7 A 

25 tJ:oT^5"St5 4i&!iD^-frfco J«P#<£>fE^Ji 5 0 4 

fe#£hnffi-V&Z><D7:\ S1S5 1 £ V — *t tf-A£fl8#tf 2> £ t l~ 
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*^ffi^fc:fctr>Tf£S}b;fcl7>:/;i/£, Sfi6 5 0 nm, NAO. 6 
<D^#M£J1</>T, I1S8. 2m/s, 2 0. 5m/s©^frT, 7 
>^A^^-OlE^$r 1 0 tHlfrofeo ^>^A{s^te> «@v-^7 (3T 
5 ) & 0 . 4 2 /im, Sfi ^ — # (1 IT) ^1. 5 4 /imT^D , 3 T 

1*ftlB»«E#:5»C^^T**4-. 7GBI:ffl§T5. d © £ 5 fcfE® £ 
10 — iiO^Fi^^u/ ^ — 

^ 5 \z, 503 ©##at&fcs&+f>y;M;:2#bT8!ij£ 

bfc, mm&8. 2m/ s ^5 6 — Ui&m. 2 

0. 5m/sl:0^-7*|i5 6©y7^-t^it. +T>:7 0 ;H 3 - 
f teitH&MT&D, fS^S 5 0 4 5 0 3 ilTSnTe 

15 &mmvr£mmmmmfc7?&z> B 

<*5) 



20 



No. 




(%) 


vy£— (%) 
(f*i£&20.5m/s) 


13— a 


BiLa 


8. 5 


8. 3 


13-b 


TePr 


8. 2 


8. 4 


13— c 


BiGd 


8. 4 


8. 3 


13— d 


BiTb 


8. 3 


8. 5 


13-e 


BiDy 


8. 2 


8. 3 


13-f 


SnTe 


8. 3 


9. 1 



m 5 D , 5 0 3 SrB i <£:7uitM 1 £ ^^tf*f ^ 

25 figlfet>y;H 3-a~l 3-eTH 8. 2m/s, 20. 5m/ 
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&,±(D^^^K) ^ B i i7C*M 1 £;&>£ft5#l*fcTJ£j*£*lfc^il 
i^l 5 0 3^\ fB#S5 0 4<Dmgk4tmm*iz%<-rZ><DT, £D 
@ P# m T fir SIS ffi ^-fb $ it § II <h j&* T # 5 © T , H5g ^ V* ( jgft 
5 5tit20. 5m/s) i^T^oTfeM^^y^-^i^ft^ilt^ 

(^j&SM 1 4) 

1 ^JS^J 1 3 T?^b7t6-it>^°;i^ 13-a~13-f 

10 TT©##mi^, ^-it>^;i/t^LT, H?iS8. 2m/sM"20. 
5 m/ s t7>^Ai^O 1 0 lUiE^SrfTofco 

(Dz?y ?-\Z-D^TU&mm (IIS 8 . 2m/s) 

fct& , 8 . 2m/s j;D ; foillT*l)!IIg2 0. 5m/s©« 

iS5£S (IH3$Jt2 0. 5m/s) ©^^CD^ail^Lfco cltlte, T — # 

, iM2 0.. 5m/s <Dm<£yhi?y&— £ tl5 £> 

25 Tr^^o 
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o) y # _ (DMfe-xm \z -o v> xm m t z> . 



(«6) 



10 



No. 




S >V$— ©£!#(%) 
(f$ilJg8.2m/s) 


©S#(%) 

(&?ilJ§20.5m/s) 


14-a 


BiLa 


0. 1 


1. 2 


14-b 


TePr 


0. 2 


1. 3 


14-c 


BiGd 


0. 2 


1- 1 


14-d 


BiTb 


0. 1 


0. 9 


14-e 


BiDy 


0. 1 


0. 8 


14-f 


SnTe 


0. 0 


5. 1 



Lfeo — ##ife;Jtfitf3Fttfc:3^TfcJ:, B i t5c^M 1 
20 ^{CT^J|^£/&JI 5 0 3 *^^L.fclJ->y;i/ 1 4 - a~ 1 4 - e 

J? y ^ 2 % VAlft t & D * & Sib, S n T 

e^ffl^fcD->^;H 4 - f {IOUT«, Vy$ — ©gg#a* 5 . 1 % .£ 

^ftiA§#tt^f e>n&^;i tfimmznrzo ^©^ 

5fC, B i ^tu^M 1 £ftP>'&Z>ttm\ZTm&&!kj£m 5 0 3 S^^b 

25 terns, mmms. 2m/s (jgjgs) ©*§-&©&$? &y-#-r /t;u£ 

, 5m/ s <Dm^(D^fS.T — t}^n)V^ — n 
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1 5 0 3 ^jgrnvtz-y-y^jv i4-a~i4-eti fcm&omgkmn 

10 T-r##LfcmT«-^£fBISbfcT-#-r A— hOy-^ 

-0i^(i5. 1 % teofc. ^tite^ SnTe©U^i^fc 
«K ift'£^^Tt*5ViT^ B B H ^^^S 5 0 3 WmMlsT&mm 5 0 4H 
. lAb, fE&JI 5 0 4 tZ^ffi®ifi'&l£tlit1ttb'V&& t^x. e>tl5. 21 
tUC^tb, B i «t7citM 1 td^e>^:S*J^ttS nTeiO *>Bfcj&#*i«5V> 

15 ©t, ilffiWcwiMfelcfil 5 0 4 W»^lAto uc//' 

t— * — ton-era, €--tf >y;wco^T, B\^m% 

20 . S5M5il^TT5 0 O^ra^bfctZl^, Bii7C$MltOt^- 
:bi*<D#m~T^£nfc^ll^£/&)i 5 0 3 ^fflVife+l->7 r0 ;i/ 14- 
a~ 1 4 - e fcoV*T«, y ^ — £;*tbTl^# 1 %£Al*)<h, 

mtlfc.mmi%WVk%:^Vtzo SnTe^igi^Ml 5 0 3lzm 

^f^>y 0 JV 1 4 - f toViTfe, 1t>y;p 1 4 - a— 1 4-eiOS 

n^io fete. T — %-i rt)\>Hr— /t— ^-f h<p5>s>^ — fc^^Tte, 50 
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5 btSo. 

£X±.(D%g$k£ V) , 5 0 3 £B i £tc3!?M 1 £ ^^tTW^ 

^JH/^* ^ < im £ d <h j&tflS^T ^ feo 
1 5 ) 

10 MMM 1 5 &§H1££/&JI 5 0 3 HBiTe 2 Dy^K 

(Z n S) 80 (S i 0 2 ) 2 0 (mo 1 %) ©7A'^ >J >tf?~-*fy h 
^ffl^T^^bfeo fg2 1fli#:Ji5 0 2 11 ( Z r O 2 ) 2 s ( S i O 2 
15 ) 25 (Cr 2 0 3 ) 5 0 (mo 196) <£>X/\° y ? U >^ — 9* y b &m V* 
T^^b^Co $&^1fc$Lf&m 5 0 3it B i 25 T e 5 0 D y 2 5 <DX/^y $ 
ij y/f$ — if v K fB^g 5 0 4(iGe 8 Sb 2 Te x x (D7^ny& U > 
— h^ffl^TMlfeo ^3l^«#:ji 5 0 5 (1 (Z r 0 2 ) 2 
8 .6 (Si 0 2 ) 2 8 .6 (Cr 2 0 3 ) 2 1 . 4 (LaF 3 ) 214 (mol% 
20 ) (D7,ny$ U >tf&-tfy h^ffl^T^^Lfe„ ^©iRIilES 5 0 6 
G e 80 C r 2O 0X/Vy^'J >^-^y h V>T^/& L fc 0 SI* 

isoriiAg^pd^u 37 u — y y v zm^xm 

YfUVt^yy'Mt, iSS6 5 0 nm, NA0. 6 (D^t^^k &m t^T 
25 . ^ii^8. 2m/s, 20. 5m/s©|ftt, ^ >^Aff -^CDfB^ 

£io[hHto£ 0 ^>^a«-^«, ihsm 1 3 (Dm&^mm&gkft-cfc 
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- , IBS *7 - £ © BttSS V v$—t. %ki& 5?y? — £ <D¥i% V $ - T & 
£ D ^7(C«, igU^fiSS 5 0 3 ©flIJiU;i*f-f 3§£iiS8 . 2 m/ s 
:7gB5 6 <Dz?y& — 0. 5m/s 

5 5 6 0y-^-^if„ 

<a 7) 



10 



No. 




(%) 

(HiitJt8.2m/s) 


(l$i£K20.5m/s) 


15-a 


O. 1 


8. 3 


10. 5 


15-b 


0. 2 


8. 3 


8. 9 


15— c 


0. 5 


8. 3 


8. 6 


15-d 


1. O 


8. 4 


8. 3 


15-e 


1. 5 


8. 5 


8. 3 


15-f 


2. O 


8. 7 


8. 5 


15-g 


3. 0 


8. 8 


8. 8 


15-h 


4. O 


9. 5 


9. 1 



15 

m 7 <fc *K &H&£j&Ji 5 0 3 ©Jg|jpa*0 . 2nm*6 3. Onm£ 
T©J&JP$gfflfc:;fcV>T» HM^/^8. 2m/s, 20. 5m/sH(; 

(Ilil 6) 

20 mffiMl6X*\±. m 1 5 tC^T<fc5&, fBSfcJl 5 0 4 3 MH^H 
5 0 5 ^ORSJtCigS^^Ji 5 0 8 ^iSttfcIt >:/;W£fE§3 bfe 0 
&*kJ$m 5 0 8ttBi,TeDy £/HV>T?gJ&U fEitJi 5 0 4HGe 
- S b - T e <D — U&S nSfdiB i TtllfcGe - Sn-Sb-T 
e, Ge-Sb-B i-Te, Ge-Sn-Sb-B i - Te^^T 

25 T^J&L^Ca 

mWL 5 1 ±{C^^bfe^-B«, ^fcttfcfct, ilif#i501ll 
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(Z n S) 80 (S i O z ) 20 (mo 1 %) <D7>rty? U y>f#—>fy V 
£fflV>TJ£fifcL&. H 2 g£m#:Ji 5 0 2(t ( Z r O 2 ) 2 5 ( S i O 2 
) 25 (Cr 2 0 3 ) 5 0 (mol%) (DXS^y & V >tf$—tfy h&m^ 

xmf&vfc* mz. ^mmw'iTit, m2mm^m 5 0 2±\z, mmms 

5 0 4 &mm,Vtc 0 mmm 5 0 4lZ\$, (Ge-Sn) 8 Sb 2 Te n TS 
n©^-WfiJ^^8J^^%om^, Ge 8 (Sb-B i) 2 Te u tB i (£> 
-a-Wfd^^4J^^%©|I^, (Ge-Sn) 8 (Sb-Bi) 2 Te lx 
TrS n (D^mmtrtf 3 HC^&RtfB i O^tlJ^^Ugf %©M^ffi 
V^Co IB£§S 5 0 4 ^^^^J^S 5 0 8 (1 B i 50 T e 

10 2 5 Dy 2 5 (at. %) ©X/\°y^U >^-y>; h £fflV>TJBj£L£o 
^Ht££/&J1 5 0 8 Jg3&«#Jf 5 0 5 H (Z r 0 2 ) 2 8 . 

6 (SiOj) as.e (Cr 2 0 3 ) 2 1 4 ( L a F 3 ) 214 (mol%) 

, Ge 80 C r 20 ©XA'7^U >^-^s/ h £fflV>TJ&/£ Lfc. 
15 5 0 7 Ag 98 P d x C u i OXAy^'J b&m^TM0. 

f^®L^c-tf->7°;i/« > i£fi6 5 0 nm, NA'0. 6©MI^ffl^T 
, ^51^8. 2m/s,.20. 5m/s©lffT, 7 >^A{f ^ODfEM 
& 1 0 ®fTofc. 7>^Afi^tt, ^13^:^0^*5. £ 
20 ©fE^frofch^y^Srff^U y ^ — £$J5£ Lfc. — fcJU 

5 6 0 5?y ^-t 

25 
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5 



No. 




i>V$— (%) 
(Hit&8.2ni/s) 


i>vZ— (%) 
(H&ilJt20.5m/s) 




Bi (£?-%) 


16-a 


8 


0 


8. 5 


8. 6 


16-b 


0 


4 


8. 4 


8. 4 


16-c 


3 


4 


8. 5 


8. 2 


16— d 


25 


O 


11.5 


8. O 


16-e 


0 


15 


11.0 


7. 8 



fc^-ri^t. ^Miii en^^Tfe, <zn : e?L<Dmmm'c&ft 
^^7^-r#^ntv^^\ if>-y;i/ i6-a~i6-c 

10 S60U->y;H 6 - d&tfl 6 - e tOg^CitlH fB#S 5 0 4 

a# o ~ i o isc^ % <a HIS ityy^-^MtfeSo' 

J^_hCDck5H, fEfife®5 0 4 tl3it^l 5 0 5 ttDRfl Id 

15 & z&mfim bti^t»§. 

(Hi 1 7 ) 

HMU 7T(i, HI 1 4 t'^flf ^I3^^# 5 K:fcV*T, £SH^£j& 
S 5 0 3 ©fiUSRtfi2®Ji 5 0 4 0lH)55ia;5U->^S«li!tfH/ 
fee ISA@E^j| 5 0 3 l:«BiTe 2 Dy^^, fEtiS 5 0 4Cii 
20 Ge-Sb-Te B i IzMW^VtcG e-Sb-B i -T e 

(Z n S) so (S i 0 2 ) 2 0 (mo 1 %) (DTsrtv? U — V 

tm^xm^vrco 1211*1 502H (zro 2 ) 25 (sio 2 

25 ) 2 5 (Cr 2 0 3 ) 5 0 (mol%) ©X A° «/ ^ U V V 

T^i&bfc. iJgii&£j£Ji 5 0 3lt B i 25 T e 5 0 D y 2 5 ©X/N° ^ 
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U>^-^7h> HUM 5 0 4tl«> (Ge-Sn) 8 (Sb-Bi 
) 2 Te 11 TSn0ttlJ^5^%R^B i GD^Wtd^ 6 

0 5H (Zr0 2 ) 2S . 6 (Si0 2 ) 28 . 6 (Cr 2 0 3 ) 21 . 4 (La 
5 F 3 ) 21 . 4 (mo 1 %) <DX/^y?V >!f*?—>fv b ^m^xm^L-Tc 
o ^6P^^1iIEjS 5 0 611 Ge 80 Cr 20 (at. %) CDXA°y^U >^ 
h£ffl^T^J&bfc„ R*fI 5 0 7fcfc, Agj.PdiCu, (a 
t. %) ©X^7^'J>^^-y7h^l^TMbfc. fctH^J&Jl 
5 0 3 WB^S 5 0 4 (DJKJP^r 8 nmfcH^LT, 0. 5 n m 

10 ,1. Onnu 1. 5nmtffl^bfe 0 fe#g 5 4 coflUffteU ^ 

it4fiEI 5 0 3 ©1J?^1. 5nmt@£bT, 6nm, 8 n rru 1 
2 nm<hj3;SL-fco 

m-mmi 7 7rftmVtcD->7°)lte, &:^6 5 0 nm, NAO. 6 (D^ 
^^£ffl<^T, HtS^ 8. 2m/s, 20. 5 m/ s , 32. 8 m/ s 
15 ^>^A«-§-©|B^^ 1 0 lElff ofco ^ >^Ajf-S§-«, HJI 

08 1 3 £|*Jim©^#T&3o 1 4 £|W|$H;:2ajg8 0°C, M 

S20 %(Dmumm.yx 5 0 B#r B T©^#^tTo/co 

^9^H f^5iS8. 2m/s, 2 0. 5 m/ s , 3 2. 8 m/ s t 

25 ©W3g^ffitt*ji« i 4 tra«©aa^fe*ffl^&. 
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OS 9) 



5 



No. 


Bill 

(nm) 


§S£iJi 
JJJIJ=P- 
(nm) 


mm 


H#(%) 
£8.2m/s) 


(iS&iilS20.5m/s) 


(fr<£M32.8m/s) 






7-Mn'H 








17-a 


i. 5 ; 


6 


O. 6 


0. 2 


0. 2 


0. 6 


0. 1 


2. O 


17-b 


0. 5 


8 


O. 5 ! 


O. 1 


0. 1 


0. 3 


0. O 


1. 9 


17-c 


1. 0 


8 


O. 4 


0. 1 


0. 1 


0. 4 


0. 1 


1. 8 


17-d 


1. 5 


8 


O. 4 


0. 2 


0. 1 


0. 5 


0. 1 


1. 9 


17-e 


1. 5 


12 


0. 7 


0. 1 


0. 2 


O. 4 


0. 1 


2. 0 



10 

^H?iIS^8. 2 m/ s — # -T A;KE>H:fr 0 . 7%KTT$5 

o £7c, Hji^/^8. 2 m/ s 7:(D7 — TJ-TAJI/te, Ot), MS 

15 2 0 %0l£itT-t:5 0 OP#K©^#$tf ofe^t&^Tfe, ^#Su 

^#£$1 1 7 ^i$^^8 . 2m/si>532. 8m/st46S 

^TWfg^nzCo IBM 5 0 (IBilJI leg V X^^m± 

20 ^ji^^tj-^i'^i^) -e«, ibm 5 o 4 (omm^n< -tziz-otixife 
6 nmtm>m&x»h. ng&mzij&m 1 o 3 om^mmmz^. m 

25 (^IfJ 1 8 ) 

mnm 1 8 016 iztkT£5 icfBUs 504 ©w^k 
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^1 5 0 3, 5 0 8 $Mlfc1f>^^ffilL fSH^/^Jf 5 0 
3, 5 0 8l:ttBi 2 TeDySffl^. ftftB 5 0 4 \Z\t, Ge-Sb 
- T e (D—U&S n ^fcttB i Tfi^bfcG e - Sn-Sb-Te, G 
e-Sb-Bi-Te, Ge-Sn-Sb-B i-Te§ffl^TML 
5 Tcio 

St5 l±tMUfc^Ift =ft#tofc:fcJ:* f 1 itftl 5 0 1 tt, 
(Z n S) 80 (S i 0 2 ) 2 0 (mo 1 %) <D7.J\v$ U >>f&—>fy Y 
^m^X^mVfcio M 2 ^im#:g 5 0 2 H (ZrOj) „ (SiO, 
) 2S (Cr 2 0 3 ) 5 0 (mo 1 %) <D7.ny*V>tf? — yyh&m^ 

10 TMUfc. i!il8T}t H2t§m#S 5 0 2 _h£, SSgH^ 

£/&JS 5 0 3 ^fibfc. ^H^£/&/i 5 0 311 Bi 50 Te 26 Dy 2 
s (at. %) <DX/ty ? U v h£ffl^T^j&bfc„ ISHM 

£/*J§ 5 0 3 ±fc, fBil/I 5 0 4 SMlfc. IB^S 5 0 4 Kite, (G 
e-Sn) 8 Sb 2 Te n TS n ©-MT«^# 8 M=*% <Dffi.I&. Ge 8 (S 

15 b-Bi) jTentB i©^fi^^4Hi i %©I^ (Ge-Sn 
) 8 (Sb-B i) s Te n T?S n®^tfj^3J|f%tB i ©^Wf!l 

££>fc, IB^S 5 0 4 bfcgL ^t4figl 5 0 8 §Mbfc 

0 ^ B ^t4^I 5 0 8 tt, Bi 5O Te 25 Dy 25 07/ty3"J>^- 
20 ir'y h^ffl^TMtfc. I 3it*i 5 0 5 H (Zr 0 2 ) 2 8 . 6 (S 

1 0 2 ) 2 8 . 6 (Cr 2 0 3 ) 214 ( L a F 3 ) 21 . 4 (mo 1 %) CDX/\° 
v$ U V&m^xmj&lsliL. KWttiLffilEm 5 0 6 te, Ge 
80 C r 20 <DXrty#V>if&>-yy h * m^TJ&f&Lfc* KMM 5 0 7 

Ag 98 P d ! C u 1 ©XA°^ ^ U >tf?-5*y b&M\,*TMj&Vfco 
25 ^ilfcf/'^Hi, «fi6 5 0 nm, N A 0 . 6©t£^£/B^T 
, SII8. 2m/s> 20. 5m/s©&#T, 7 >^Ais -^©fE© 
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5 TOv^;/ — <h$£5iS2 0 . 5m/sTO^y^-$ifo 
(110) 







Vv$— (%) 


Vy£— (%) 


No. 


Sn(J!^%) 


Bi(H^%) 


($&iil£8.2m/s) 


(&fi£Jt20.5m/s) 


18-a 


8 


0 


8. 4 


8. 3 


18-b 


0 


4 


8. 5 


8. 1 


18— c 


3 


4 


8. 6 


8. 1 


18-d 


25 


0 


11.8 


7. 9 


18-e 


0 


15 


11. 5 


7. 7 



^1 0t^-Tck-5fc, ^HJSM^^^Tfe^-ti^n^lijg^Tr^^^: 

a*#e>nTv>sav -y- > :/ ;i/ i 8 - a~ i 8-c ^Jt^o^j?) 

15 ©D->7*^ 1 8 - d^l 8 - e t'C^CitlH fE&S 5 0 4 

ttSS n0^ti*SO-2 OIC^%<D^fflF«&£:!g-£, B i <D^« 
3&*0~1 OIC^%<D$£fflftT?&£:|§£\ W\Zz?y#— H 
CD <fc "5 , fBil 5 0 4 ©MIC^ B H B t4^I 5 0 3, 5 0 8 §f^L 
tc.Wi'&lZ.&UTh. 5 0 3', 5 0 8^|BSS 5 0 4©^i 

HK&m 9ttl HI 1 7 fc^f 1f#.ISIl^#: 5 9(7)i;p^, I3ii 
WM 5 0 5 £5»i&*iIEJi 5 0 6 <hC0ra(c:^4iim#:S 5 0 9 ifi& h\Z 
25 ^ttStU K-Ds ^ 2 iS#i 5 0 2 ^13 Hlfl 5 0 5 C^lf^S 
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4ilfti 10 5CI1 (Z n S) 80 (S i 0 2 ) 2 0 (mo 1 %) 
^tco $££hWi3iJ&m 5 0 3 IZltB i T e D y 2 £JflV^ fE^S 5 0 4 t 
liGe-Sb-Te (D — gB^r B i Tg^bfcG e-Sb-B i-Te^ 

(Z n S) 80 (S i 0 2 ) 2 0 (mo 1 %) fiD^Ay^ U 1/99— tfy h 
^rfflV^T^^L-fco H2^«#:jl 5 0 211 (Zr0 2 ) 25 (Si0 2 
) 25 (Cr 2 0 3 ) so (mol%) (DX^y9V>99—^yb^m^ 

-zmrnvtco ^2mnwm 5 0 2 ±\z, m^m^m 5 0 s^m 

10 JtiVTcio %&£hm$if$,m 5 0 3 te, Bi 26 Te 25 Dy 5o 0X/V^'J> 
99-^fy b&m^Tmf&lstz 0 ^MM15 0 3±I:, 3B&J15 0 
4 £^J&Lfc 0 IB»S 5 0 4 fcH Ge 8 (Sb-B i) 2 Te n TB i 

15 mifcM 5 0 5 H ^-n^n (Zr0 2 ) 25 (S i 0 2 ) 25 (Cr 2 0 3 ) 
so (mo 1 %) , (Hf0 2 ) 25 (Si0 2 ) 25 (Cr 2 0 3 ) 50 (mo 

1%) ©x/\°7 * u h&m^-cmj&i<fc 0 msmmfoms 

0 5 ^Mi, ^4iSftf 5 0 9 ^f^Lfc 0 B4Sf«#JI 5 0 9 « 
, (Z n S) 80 (S i 0 2 ) 2 0 (mo 1 X) (DX/^y? U >95> — >?y 
20 h£ffl^T7«Lfc„ ^PJ^iRMiES 5 0 6 te, Ge 8 oCr 2 o 

ODXAy^ U >99—>fy b&m^Tl&fcVtco Kmms 0 7 Ag 

98 Pd 1 cu 1 ox/i7^'j >9?-fy v ^m^T^mvr^o 

i^mvr^>y'JVU. tfi6 5 0 nm, NAO. 6 (Dft^Zk&m^T 
> Hii^8. 2m/s, 20. 5m/s©|#T, ^ >^A{S-^©fB^ 
25 £ 1 0 [hHto£:„ ^>^A«^-«, mS^J 1 3 tiHtScD^^-C^^o £ 
©WB^^fT-pfc h 7 v 2 &m±l>. 5?y? — *m7£Vf£o 5?y9 — \Z* 

97 

BNSD!OCID: <WO 2004025640A1 J_> 



WO 2004/025640 



TCT/JP2003/011680 



-? — !7<D MSffi — v & — <h <D¥-i% S? v $ — T & Z> „ 

ill fctt, ^n-^nolBiiS 5 0 4 ^T^^jS^ 8 . 2 m/ s T? 
<£>:xy ^-£g|jiS 2 0. 5 m/ s Tf©5?y ^ — £5^. 
(^11) 



5 







V^£— (%). 


*>V$— (%) 


No. 


(mol%) 


<f»i£j£8.2m/s) 


(fiilJt20.5m/s) 


19-a 


(Zr0 2 ) 25 (SiO z ) 25 (Cr 2 0 3 ) 50 


8. 4 


8. 3 


19-b 


(HfO 2 ) 25 (SiO 2 )2 5 (Cr 2 O 3 ) 50 


8. 5 


8. 1 



2004025640A1 I > 
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m ^ (D m, a 

B i e if* i-zM^frl 1. 1> — "DCDjt^t. S c , Y, La, 

Ce, Pr, Nd, Sm, Gd, Tb« Dy, Ho. Er, YbS^L 
u^£>jlte:n<g>4>&< ^©teS (Ml) ££^2^ tufEfB^il^ 

2. tufE^ll^^jf Bi (Ml) Sl^Te (Ml) fr^mtttL 

3 . t5fB^^^^^B^\ B i T e (Ml) 2 > B i 2 T e (Ml) 
15 tfBiTfi, (Ml) ^£Ilte:n£^&< <h t> — o£^trfff3£<Z>^l3 1 

5. MfBIE^S^\ S bSLt^B i £>3gfc£n£4>& < th— -D<Djtm 
20 (M2) Gei, Tet^, tOIEM 2 > GeWTe§« 
Ge a (M2) b T e 3 + a ^SfEbfc^'&t, 

2 ^ 4 

25 6. HufBGe a (M 2 ) b T e 3 + a \Z%> l^T, MfE G e < £ t> — 

SnR^Pb^e>I«n^ / M< tfe-^Ojci (M3) l:tt 
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7. jtufSfBiijf £*>^T, fufEM 2>^S bTfe D , ffrfE S b < 

o 

5 8. Mf3fE£ijifci&^T\ s nm^(D^mm^\±. om z ?-%^m^2 

9. mm^mmiz^^x. b i w^^mn^u. om^x^m.pn 

10. #ufEfBM#i\ S bS^B i ^^il^ti^)ii>^;< 1 1>— ^©tc 
10 Si (M2) <h, Six Ti, V, C r , Mn, F e , Co, Ni, Cu 

, Se, Z r , Nb> Mo, R u , Rh, P d , A g , In, Sn, T 
a, W, Os, I r, P tR^Au^6I^n§ / >/i:< t%-0©7U* 
(M4) Ge£, Tetm, tufEM 2 , M4, G e TkZfT e 
(Ge a (M2) b Te 3 + a ) 100 _ c (M4) c IE b 
15 2^as50 
2 ^ b ^ 4 
0< c ^ 2 0 
T&£ff3£tf>$Sffl 1 ^lBm©'lf#fB^^#o 

11. tutEfB^H^, Sb£, Tei« Ag, In, Ge, Sn, S 
20 e, Bi, AuSD^Mn^^l«n§ / >^< — ^<D7gH (M 5 ) <h 

tufESb, T e 5 (Sb d Te 100 _ d ) 100 - e 

(M5) e T^SBbfe±l^-t, 
5 0 ^ d ^ 9 5 
0< e ^ 2 0 

25 T&^fM©^ 1 KfB*£©1ifgfS£M#o 

12. MfBI£fl^£/&S<Z>JPW\ 0. 2nmai3nm«ra§ 

100 
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13. ffi^mmmom&tf, 3 nmJ^± 1 4 nm^TT^oltOlE 

is i izmm<Dwm?.mmfc e 

14. ^ i ©'iffge~^N©i-f^ji (Nti2^±©iii[) a*sui£ 
is. sufEfsiijgteu i^-^r^-^omHiz^'Dxm^mmtm^nm 

16. Hui3ftfRji^\ mzmm fat mm fcmmtoimizmmtinfcyt 
15 p^iRti iE/i££ ^(c^-^w^cd^h 1 5 tcf3«©'it m^mmfao 

17. fufBIBiiJIte, P-lf H-A(DPS|t^ c t 0 x^B^'l : S<i:#^K^ 
^2R«m MBa*gii&£j&Ji, HufBsBiiB. $g 3 IS «#JPROCKIt 

20 «*2i©igfc'&tr«!f*©<eBB i \zmm<Dmmmmm& 0 

i © WT «J 25 W IB & it £ m ZL b , 

i2gf#I, ffifEiBifcJi, f&fB^H.M^JI, SS3g£«#:JIRtf£tt 

19. ftflSfBiiSte, V— tfH-A©i«Jttfc«fcoTttftffi£#ilR*B 
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5 

7-1 9 ©Mn^- ^£lB*fc©1t^B3®$R#:. 

2 2. i/-if \£-&<Dm%t\z:&'Dxmm-t>mmtstiz>m i ©it#s~ 

SgN©fitSRg (Nte2^±©g3*ifc) j&iW-lffcf-AA&NMfr £>£©«! 
£$IJ1 $ftfc^Ji#5g©ft #gfB#$H$T& o T> 
15 < i kiufBIg 1 ©1(*«»#*ftfflflMRJiT?i& 0 , 

buIB^ 1 ©If U—if h-AAlfl^ 4>&< t fell 1 

H2Ktm#)^ HuiB^s^^^a, h&ibib^s, H3sim^e> 

2 3. I/— If l£-A©MftK:«fcoTtt«#K*Sns#l ©1i3gJf~ 
SgN©tiMRJi (N«2.£*±©g«) ^i/— tft:-AAM!!^^^©Jii. 

25 4>&< £fcfufBf§ 1 ©flm»#t&IB««JiT&tK 
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fufBfg 1 (Dm |gJS^\ 1/ — 1fti-AAtt#J^e), >&< t^m 1 ifim 

5 

2 4. u-^^-Aommiz^^xm^mm^n^m i ©-it 

10 MfB^ 1 O'lt^gfc^^n^lufBfB^S^, 1/ — If If — A © HI ft (zi 

15 1 {Cf3m<Dfi$gfBI«#:„ 

2 5. MfBMsl^PSS^, Ti0 2< Zr0 2 , ZnO, Nb 2 O s 
, Ta 2 0 5< Si0 2 > A 1 2 0 3 , Bi 2 0 3 , Cr 2 0 3 , Sr-O, 
Ti-N, Zr-N, Nb-N, Ta-N, Si-N, Ge-N, Cr 
-N, Al-N, Ge-Si-N, Ge-Cr -NRtXZ nS*61« 

20 ft£4>&< £ fe — 0£^£riS;&CD^ffl 2 2-2 4 CD fa ft — ^ fcfBfc® 

2 6. B&f3H4ifm#JS^\ (ZnS) 80 (Si0 2 ) 2 0 &<Stsm$t 
©fgffl 2 0 fcSB«©1f|gl3&S#:o 

2 7. iufBIg 3 ^lt#:«^, H f O 2 ~BlXSZ r O 2 £ 31 ft Z> / Pf£.< 
25 tfe— Si0 2 i, Cr 2 o 3 t, yyikVM:. &-&isWt4kQa- 7 

yikw$kffimiz~z:Mj8,'gnT^z>m?k<Dffi.m 17 — 25 <D{sstifr—m\z 
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2 8. HufB-7 v CeF 3 , ErF 3 , GdF 3 > LaF 3 , Tb 
F 3 , DyF 3 , NdF 3 » Y F 3 RtfY b F 8 *> P>Mli£tl2>'pf3L < £ % — 

■o&stswiWKD mm 2 7 muBwufoo 
5 29. mt^mitm-y y<t^s^un^> 

(Hf0 2 ) A1 (S i0 2 ) B1 (Cr 2 O s ) C1 (7*;ft») ioo-ai 
_ B1 _ cl £fcte (Z r 0 2 ) A1 (S i 0 2 ) B1 (C r 2 0 3 ) C1 C7yffe 

1 0 0-A1 -B 1 -C 1 £^!B£*l-g>y§ a - * 

Al^ 10^A1^50, 
10 Bl^, 101BU50, 
Cl^ 1 0 ^ C 1 ^ 5 0 , 

A1+B1+C1^ 50^A1+B1+C1^90 

3 0. muw,2mnfcm^x$mu%izmnfcmo')>tz< h 

15 f O z RtXZ r 0 2 *^I«tl§ / M< fb— ^t, S i0 2 t> Cr 2 
0 3 £, ^^trm'fb^l^^^^T^^^tlTV^tt^O^ffl 17-2 5 

®Mn*>- 3SiciB«©'tt $&sa©j&#. 

3 1 . BuIB^ib#l^*J^^, 

(Hf0 2 ) A2 (S iO z ) B2 (Cr 2 0 3 ) 1 0 0 -a!-b 2 ^ < z 
20 r0 2 ) A2 (S iO a ) B2 (Cr 2 0 3 ) ,„. A ,. Bl ^8aStl t 
A2#, 1 0 ^ A 2 ^ 5 0 , 
B 2 ifi. 10^B2^50, 
A2+B2*«, 2 0 ^ A 2 + B 2 ^ 8 0 

25 32. »^±(c/>^< t %—-D(Dmmm^m^^nrcmmns.mmi^^. 
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5 B i RtfT e &z>m&tlZ>'J>tfL< t fe— -CKDTzmt S c , Y, La, 
Ce, Pr, Nd, Sm, Gd, Tb« Dy, Ho, Er, YbS-tXL 
u^51tfn5i>!&<tfe-O07t* (Ml) ££#tr*/ty ^ U >^ 

3 3. MfEX/ty^ U >£f&— tfy Yifi, Bi (Ml) Rr/Te CM 

i ) & vm\tn%{}>tei< t fe— -o^^^m^cDmm 3 2 ^iBm©«#fE 

15 3 4. fufBXAy ^ U >tf& — tfy BiTe (Ml) 2 , Bi 2 

Te (Ml) R^BlTe 8 (Ml) ^6atfn^S:< 

3 5. MfSMIIM^J&JS^lfl^&^T, 7s/-\v9 U >^<D^(3, 
Ar^t, KrA'XL A r KrA' 

fit. N 2 ^^0 2 ^)5^itoW< tfe- 
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[2004^2£20B (20. 02. 04) BR*M»9 : tbMS1ai(DfS*CD®H 
1-8, 10, 12-15, 17, 20-22, 25, 27, 30-32|*fi|IE$*Lfc ; 
tBI^S^Wlf^OlESlll, 18, 19, 23, 241481 y Tlf6*Lt- • 
fl!i<D»*fl)l6iBI*«3E3&:L. (7R) ] 

B iR^Te^P,IKtl§ / M< tt)-^©7cl<hS c, Y, La, 
Ce, Pr, Nd, Sm, Gd> Tb, Dy, Ho, Er, Yb^L 
10 uj&>?>igfc£ns4>fc:< 1 *> — ^©tc* (Ml) ££*b-^, MSB SB ©Bid 

iiT^t5nm< t*>— 
mmmmmtf, s b&^B i *^i«n5^< t fe-^©^ cm 

2) <h. Get, Tet^*, hubBM 2 , GeRtfTe^SGe 
a (M2) b T e 3 + a tSI3bfe^^^, 
15 2^a^50 
2 ^ b ^ 4 

20 BUl31t#S^, 

B i efr <E>M\£n t*>— 0©7C^t S c , Y, La, 

Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, YbRtfL 

25 u^e»^fcrn&*i>&< t o©tc* (mi) mnnmmiz. 
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ffTflBflBfltJI;d*, Sbt, Tet, Ag, In, Ge, S ru Se, B 
i, AuS^Mn^f,I^n§ / >^< <h& — 9©7cg (M5) 
, ftfftBSb> T e WM 5 £&IJ&5£ (Sb d Te 100 _ d ) 100 _ e (M 5 

) e -vmzhtcm£riz, 

5 5 0 ^ d ^ 9 5 
0 < e ^ 2 0 

3. (-ffilEm) MfBISII^J&JI/^ Bi (Ml) WTe (M 1 ) 

10 

4. (ffliEm) WfB^g^^^^S^\ BiTe (Ml) 2 , Bi 2 Te 
(Ml) RtfBiTej (Ml) & <£> il^tl^ < £ — ^ £^frllf 

ajxO^H 1 £fc«2 £f3i|c(Dlf#f3&«#: 0 

6. («IE^) MfBGe a (M2) b Te 3 + a (^^T, fuf3Ge<Z>4> 
/^<tfe-W\ Sn^Pb^6Itfn?> / >^<t i fe-0(D7ci (M 

3) izxmm^nx^^m^om.m 1 tcf3«fe(Dif$gf3^^# 0 

7. («IEm) MIBlB^S^feliT, tuffiM 2^S bT£& D , ttifBS b 
20 ©4>fc< .hfe-g^B i \ZTmmZft~T^Z>m$i<Difcm 1 (CfB«!c©fffg 

fBiS^# 0 

8. («JE^) jiufBfBliJlfc&^T, SnM^©^#J^«, 0Ji§C^% 

2 0JlC^%*#iT££fi^<Z>^ffl 6 ^|3«CDlf#fB^^#:o 

9. itufBfBiijf id^x, b i m^(D^mm^\t, om^x&mxi 

1 0 . (MjE^) tGI3fB#)l^\ Si> Ti, V, C r , Mn, Fe, 
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Co, Ni, C u , Se, Z r , Nb, Mo, R u , Rh, Pd> Ag 
, In, Sn, Ta, W, Os, Ir, Pt Rtf A u ^ & M&ftZ'Pfc 
< th—0(D7tm (M4) S.^^ WSBM2, M4, GeRtfT 

e£SiJ&5£ (Ge a (M2) b Te 3 + a ) 100 _ c (M4) c <h SIB L 
5 \Z. 

2 ^ a ^ 5 0 

2 ^ b ^ 4 

0 < c ^ 2 0 

10 11. (BUBO 

12. (SiE^) ta«E*Si|;R£jjfcJl©JP#rt*» 0. 2nmHJ:3nmPi 

13. <*6iE«) «HBIB«JB 3nm£(±14nmMTTfe§ 
15 14. (»IEfl) fg 1 ©tff #;l~HN©ifw;l (NS2MX0gil) 

1 5. («]E») iiuiBfEltJlteu l/-1f tf-A©RIStK:«koT*gttffl2: 
20 ^ilRffitCDWTPljaiWifeffl^SjBcib, 

CDfll&flBflfcJKtt. 
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5 

1 8 . (giJB£) 

10 19. mm 

20. (mie^) tuiB-it^sti, mmm3mmfemtmmfcMmt(Dm 

21. (mie^:) MfBit#e«, mtzm3mnfemtmmELMmt(Dm 
©^h 1 7 ^iE«©'it mmmmito 

2 2. («IEm) l/^lfb-AC0BS| : t^j; oT .fffg^fB^$tl^Ml(7) 

20 4>ft< t feHufBB 1 ©IffgJi^fBlf fgjf T&£ff;3<©f5ffl 1 7 fcfB 

2 3. (nuiao 

2 4. (giJUfc) 

2 5. (*&IE^> fufEjtil^DI^Jl/^ Ti0 2> Zr0 2 , ZnO, 
25 Nb 2 O s , T a 2 O s , S iO r A 1 2 0 3 , Bi 2 O s , Cr 2 0 3 , S 
r-O, Ti-N, Zr-N, Nb-N, Ta-N, S i-N, Ge- 
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N, Cr-N, Al-N, Ge-Si-N, G e — C r — NJkZS Z n S 

2 6. fuf5f§4 tfm4fcS^\ (ZnS) 80 (Si0 2 ) 2 0 %^$sm$< 
5 ©$SH 2 0 fcfBftOlfcSifE&l&tt. 

2 7. (ffijE^) ffiBB&3CHB#JI#f, HfO,S«Zr0 2 ^5Itt 

10 2 8. HiffS^ CeF 3 > ErF 3 , GdF 3 , L a F 3 > Tb 

F 3 , Dy F 3 , NdF 3 , Y F 3 Y b F 3 <£> jgfc£n<5 'PU < £ *> — 
o£^&ff3£©$aH 2 7 tcS3«©tS^BH»i«fro 

2 9. iESft«|-7yftftM^«S, 

(H f 0 2 ) A1 (S i 0 2 ) B1 (C r 2 0 3 ) pi (yvitm) 10 o-Ai 
15 . B1 - C i^ft (Zr0 2 ) A1 (S i O 2 ) B1 (Cr 2 0 3 ) C1 ( 7 y it 
WO) i o o-ai-bi-ci <t^|E$ tl^ij-a , 
Al^, 1 0^A1^5 0, 
B 1^. 1 0^B 1^5 0> 
Cl^ 10^CU50, 
20 Al+Bl+CDJS, 50^A1+B1+C1^90 

7:$>z>m$t(Dm.m 2 7 ciB«t©ti srib©*^. 

3 0. (ffiiEm mmm 2 mn&m&zsmmmsmmfcm <£><!>•&< % 

— H f 0 2 J8lTSZ r 0 2 *&l«n5^< ife— s><h, SiO z 
Cr 2 0 3 i, S^tJifeft:***r»K:T^$nT^Sfll*©«SH 1 
25 7 fcffi*©* ftflBfitttft. 

3 1 . («jE«) ffiriBB&ft***m**, 
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(Hf0 2 ) A2 (S i0 2 ) B2 (Cr 2 0 3 ) 1 0 0 . A2 . B2 Sfctt (Z 
r0 2 ) A2 (S i O,) B2 (Cr 2 0 3 ) t 0 0 _ A2 _ B 2 £3*fBSfrU 
A2^ i o ^ A 2 ^ 5 0 . 
B2*J, 10^B2^50, 
5 A2+B2AS, 20^A2+B2^80 

32. («je^) aMg±fc4>&< 1 t>— oomnmtfiiBLVbtiitmmm 

fc£*l£4>&< — 0©tc^ (M2) <fc. Get, Tetm. MfB 
M2, GeWTe^«^Ge a (M2) b T e 3 + a t gclE Vfrm&lZ 
, 2^a^50, 2^b^4T&3fB®fcJf £^/&T£IBSfeJi^J& 

15 nmt, 

B i R^T e A^IJfns^ < t fe-o©7C* t S c , Y, La, 
Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, YbXX^L 
u SlSteMaSd^ft: < £ t> — 'QOtcS (Ml) t&^trx/W 37 y >/f 

20 H^£/&Ji^J&X@<h, 

3 3. m&Xrty * V — y hit*. Bi (Ml) R^Te (M- 

i ). ioi«n§i!>ft< £ t>— -D^nm^mm 3 2 ti5<fi©i*^ia 
25 »mft<D&m&&. 
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3 4. 0&B2X/\'y^ U yp^ — fv hifi* BiTe (Ml) 2 , Bi 2 
Te (Ml) S.tXB i Te 2 (Ml) ^&ltfns*&< tfe-^^r^ 
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